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SECRETARY OF THE SMITHSONIAN INSTITUTION, 
ACCOMPANYING 
The annual report of the Board of Regents of that Institution to the end of 
June, 1886. 
SMITHSONIAN lNSTI'l'U'l'ION, 
Washington, D. 0.,- July 1, 1886. 
SIR: In accordance with section 5593 of the Revised Statutes of the 
United States, I have the honor, in behalf of the Board of Regents, to 
submit tp Congress the annual report of the operations, expenditures, 
and condition of the Smithsonian Institution for the year ending June 
30, 1886. · 
I have the honor to be, very respectfully, your obedient servant, 
SPENCER F. TI.AIRD, 
Secretary Smithsonian Institution. 
Hon. JORN SHERMAN, 
President of the Senate, pro tem. 
Hon. JORN G. CARLISLE, • 
Speaker of the Hoiise of Representatives. 
ANNUAL REPORT OF THE SMITHSONIAN INSTITUTION TO THE 
END OF JUNE, 1886. 
SUBJECTS. 
1. Proceedings of the Board of Regents for the session of January, 
1886. 
2. Report of the Executive Committee, exhibiting the financial affairs 
of the Institution, including a statement of the Smithson fund, and re-
ceipts and expenditures for the year 1885-~86. . 
3. Annual report of the Secretary, giving an account of the operations 
and condition of the Institution for the year 1885-'86, with the statistics 
of collections, exchanges, etc. 
4. General appendix, comprising a selection of miscellaneous 'memoirs 
of interest to collaborators , and correspondents of the Institution, 
teachers, and others engaged in the promotion of knowledge. 
The report of the National Museum for the year 1885-'86 will be pub-
lished in a separate volume. 
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THE SMITHSONIAN INSTITUTION. 
MEMB.ERS EX OFFICIO OF THE "ESTABLISHMENT." 
(January, 1886.) 
GROVER CLEVELA.ND, President of the United States. 
JOHN SHERMAN, President of the United States Slenate. 
MORRISON R. WAI'.CE, Chjef-Justice of the United States. 
THOMA.S F. BA.YARD, Secretary of State. 
DA.NIEL MA.NNING, Secretary of the Trea·sury. 
WILLIAM C. ENDICOTT, Secretary of War. 
WILLIAM C. WHITNEY, Secretary of the Navy. 
WILLIAM F. VILA.S, Postmasirer-General. 
LUCIUS Q. C. LAMAR, Secretary of the Interior. 
AUGUSTUS H. GARLAND, Attorney-General. 
MARTIN V. MONTGOMERY, Commissioner of Patents. 
REGENTS OF THE INSTITUTION. 
(Full list given on the following page.) 
OFFICERS OF THE INSTITUTION. 
SPENCER F. BAIRD, Secretary, 
Director of the Insti-tiition, a.nd of the U. S. National Mnseum. 
WILLIAM J. RHEES, Chief Clerk. 
IX 
REGENTS OF THE SMrfHSONIAN -INSTITUTION. 
By the organizing act approved August 10, 184:6 ( Revised Statute~, 
title LXXIII, section 5580), ":rhe business of the Institution shall be 
conducted 'at the city of Washington by a Board of Regents, name<l 
the Regents of the Smithsonian ·rnstitution, to be composed of the 
Vice-President, the Chief-Justice of the United States [and the Gov-
ernor of the District of Columbia], three members of the Senate, and. 
three members of the House of Representatives, together with six 
other persons, other than members of Congress, two of whom shall be 
resident in the city of Wa~hingto~, and the other four shall be inhab-
itants of some State, but no two of the same State." 
REGENTS FOR THE YEAR 1886. 
Term expires. 
The Vice-President of the UN.ited States: 
JOHN SHERMAN ( elected President of Senate Dec. 7, 1885 ). 
'l'he Chief-Justice of the United States: 
MORRISON R. WAITE. 
United States Senators: 
SAMUEL B. MAXEY (appointed May 19, 1881) .•..•. ______ .•.... Mar. 3, 1887 
JUSTIN S. MORRILL (appointed February 21, 1883) .... ••••••.• Mar. 3, 1891 
SHELBY M. CULLOM (appointed March 2~3, 1885) ....•.•...•.... Mar. 3, 1889 
Members of the House of Representatives: 
OTHO R. SINGLETON (appointed January 12, 1886) .•••••.....• Dec. 28, 1887 
WILLIAM L. WILSON (appointed January 12, 1886) ····-· ....•. Dec. 28, 1887 
WILLIAM W. PHELPS (appointed January 12, 1886) .•••••...•• Dec. 28, 1887 
Citizens of Washington: 
JAMES C. WELLING (appointed May 13, 1884) ....•..•••.....•. May 1:1, 1890 
MONTGOMERY C. MEIGS (appointed December 26, 1885) ....... Dec. 26, 1801 
Citizens of a State: 
JOHN MACLEAN, of New Jersey (first appointed in 1868). ·-···· Dec. 26, 1891 
ASA GRAY, of Massachusetts (.first appointed in 1874) ..••• ·-···· Dec. 26, 1891 
HENRY COPP~E, of Pennsylvania (first appointed in 1874) ...••• Dec. 26, 1891 
NOAH PORTER, of Connecticut (first appointed in 1878) ........ Mar. 3, 18()0 
MORRISON R. WAITE, Chancellor of the Institution and President of the Boal'cl of 
Regents. 
Execntive Conunittee of the Board of Regtmf8. 
JM.rn C. WEu.om. Ih. RY COPPEJ+). MO'ITGO fERY c. ME:IG!-3. 
X 
JOURNAL OF PROCEEDINGS OF THE BOARD OF REGENTS OF 
THE SMITHSONIAN INSTITUTION. 
WASHINGTON, January 13, 1886. 
In accordance with a resolution of the Board of Regents of the Smith-
sonian Institution fixing the time of the annual session on the second 
Wednesday in January of each year, the Board met this day at 10 
o'clock A. M. . 
Present: The Ohancellor, Chief-Justice MORRISON R. W ArrE; Hon. 
SAMUEL B. MAXEY, Hon, JUSTIN s. MORRILL, Hon. OTHO R. SINGLE-
TON, Hon. WILLIAM L. WILSON, Ron. WILLIAM w. PHELPS, Dr . .ASA. 
GRAY, Dr. NOAH PORTER, Dr. HENRY COPPEE, Dr. JAMES C. WELL-
ING, General MONTGOMERY C. MEms, and the Secretary, Prof. SPEN-
CER F. BAIRD. 
Excuses for non-attendance were read from Dr. John Maclean and 
Senators Sherman and Cullom. 
The Chancellor announced the election of Senator John Sherman as 
President pro tempore of the Senate on the 7th December, 1885, which 
placed his name on the Board of Regents as a~ting Vice-President of 
the United States. · 
He also announced the appointment by the Vice-President (Hon. 
Thomas .A. Hendricks), on the 23d of March, 1885, of Hon. Shelby M. 
Cullom, of Illinois, vice Hon. N. P. Hill, whose term as a Senator had 
expired. 
The Chancellor announced the re-appointment as Regents, by joint 
resolution of Uongress, December 26, 1885, of Dr. J. Maclean, Dr . .A. 
Gray, and Dr. H. Coppee, whose terms bad expired, and the appoint-
ment of General M. C. Meigs, vice General Sherman, whose term had 
expired, and who was no longer a citizen of Washington. 
He also announced the appointment by the Speaker of the House of 
Representatives (Hon. J. G. Carlisle), on the 12th January, 1886; of Hon. 
0. R. Singleton, Hon. W. L. Wilson, and Hon. W. W. Phelps, as 
Regents for the term of the Forty-ninth Congress. 
The Secretary stated~ in accordance with the rules of the Board dur-
ing its recess, the remaining members of the Executive Committee bad 
filled the vacancy occasioned by the expiration of the term ~f service as 
a Reg-ent of General Sherman, by the appointment, in June, 1885, of Dr. 
Coppee. 
On motion of Mr. Singleton, it was-
Resolved, That Dr. Henry Coppee he elected to fill the vacancy in the 
Executive Committee. 
XI 
XII JOURNAL OF PROCEEDINGS. 
The following letter was read: 
PRINCErroN, N. J., January 9, 188G. 
To the Chancellor and Board of Regents of the Srnithsonian I nstitutfon : 
GENTLEMEN: The undersigned, having been for seventeen years a 
member of the Executive Committee, most respectfully requests of you 
the favor to be released from further service on this committee. 
He makes this request with the less reluctance, as he is confident 
that his place upon the committee can be readily supplied. 
With the highest respect, yours, 
JOHN MACLEAN. 
On motion of Mr. Singleton, it was-
Resolved, That the · resignation of Dr. Maclean from the · ExecutiYc 
Committee be accepted, anu that General Montgomery C. Meigs be 
elected to fill the vacancy. " 
On motion of Dr. Gray, it was-
Resolved, That Dr. James C. Welling be, and he hereby is, appointed 
chairman of the Executive Committee. 
Dr. Welling presented the report of the Executive Committee for the 
. six months ending 30th June, 1885, which was read. 
l n motion of Dr. Gray, ,it was-
Resolved, That the report of the Executive Committee be accei:,ced. 
The Secretary presented his report of the operations and cornlition 
of the Institutton for the six months enuing 30th June, 1885, which, in 
accordance with the instructions of the Board at its last meeting, had 
been printed and distributed to the Regents. 
On motion, it was-
Resolved, That the report of the Secretary be received. 
The Secretary presented an exhibit of the finauces of the Institution 
for the year 1885, showing the receipts to have been $67,560.84, the 
expenditures $45,102.77, leaving a balance on the 1st of January, 1886, 
of $22,458.07. 
Dr. Welling stated that it was the understanding of the Executive 
Committee that the Board required hereafter an annual report for the 
fi scal year terminating on the 30th of June of each year, and that while 
it had carefully examined all the accountR of the Institution to the be-
ginning of the year 1886 and had verified the statement exhibited by 
the Secretary, it was not considered that a further report was called for 
at the present time. 
The following letter was read: 
W .ASHINGTON, D. c., Septernber l, 1885. 
rof. SPENCER F. BAIRD, 
Secretary Sniithsonian Institution: 
DEA.R Sm: I am de irous of placing- at least a portion of my prop-
:tY,. e, en~ial1.Y all which i an inberitanc~ from my father, in a po i-
t10n rn which 1t m~ y be of permanent service for the advancement of 
knowl dge. I h ve :- lway. devotecl. much of it as I dhl not need for 
y rn, iutenance, n<l <lncation to that pnrpo. . It occur, to me that if 
JOURNAL -OF -PROCEEDINGS. XIII 
I could make au arrangement with the SmithRonian Institution.by which 
I might not sacri'fice my own needs while living and my duty to my wife 
or to my children (if I should have any), after my death, I might ac-
cornpJish the end which I desire. I throw out the following as a sketch 
of what I think might be feasible: .A.s the Institution receives, and I sup-
pose will always receive, 6 per cent. for its investments with the Goyern-
ment, I might transfer to it a sum of money for which I should receive 
an income of say 5 per cent. during my life and the life of my wife, or 
until my children (if I had any) arrived at an age such that they might 
provide for themselves. The other 1 per cent. would accrue to the 
Institution in the mean time, and the whole eventually, as compensa-
tion for the making of this arrangement. Whether that should be 
devoted to a speci1ic object or to the general purposes of the Institution 
might be a matter for further consideration. 
Respectfully, 
B. PICKMAN MANN. 
The Chancellor and several of the Regents havi11g expressed their 
opinion that such a proposition could not be accepted by the Institu-
tion, on motion of Mr~ Wilson the communication was referred to the 
Executive Committee. 
The Secretary presented a statement relative to the bequest of the 
late Rev. Alex. G. Mercer, of Newport, R. I.· 
This gentleman died on the 3d Noveinber, 1882, and left property to 
the amou;nt of about a million doJJars. After the decease of certain 
hene:ficiaries the property is to be div-ided into three parts, of which 
one part is to be administered by a hoard consisting of the President 
of Harvard University, the Preside,nt of Yale College, and the &cr0-
tary of the Smithsonian Institution, together with three other individ-
uals mentioned in the will, or their survivors, "to establish scholarships 
or foundations in such colleges as they may select, for the benefit of 
such poor students as have passed through some of the public schools 
with the best reputation for character and ability." 
The Chancellor presented a letter from the tamHy of the late Pro· 
fessor Henry relative to the publication of bis scientific writings. 
On motion of Dr. Porter, the communication was referred to Dr. Gray 
and the Executive Committee; 
Dr. Graiy called attention to the fact that provision had not yet been 
made for the estimates and appropriations for the ensuing year. 
On motion of Dr. Welling, it was-
Resolved, That the income of the Institution for the six months end-
ing 30t,h June, 1886, and for the twelve months ending 30th June, 1887, 
be expended by the Secretary, with full discretion as to the items, sub-
ject to the approval of the Executive Committee. . 
On motion, the Board adjourned sine die. 

REPORT OF THE EXECUTIVE COMMITTEE OF THE BOARD OF 
REGENTS OF 1,HE SMITHSONIAN INSTITUTION. 
The Executive Committee of the Board of Regents of the Smithsonian 
Institution respectfully submits the following report in relation to the 
funds of the Institution, the appropriations by Congress for the National 
Museum and other purposes, and the receipts and expenditures for the 
Institution and the Museum, for the year ending June 30, 1886. 
Oonditi0n of the fund July 1, 1886. 
The amount of the bequest of James Smithson deposited in the Treas-
ury of the United States, according to the act of Congress of August 
10, 1846, was $515,169. To this was added, by authority of Congress, 
act of February 8, 1867, the residuary legacy of Smithson and savings 
from annual income and other sources, $134,831. To this $1,000 was 
added by a bequest of James Hamilton, $500 by a bequest of Simeon 
Habel, and $51,500 as the proceeds of the sale of Virginia bonds owned 
by the Institution, D?aking, in all, as the permanent Smithson fund in 
the United Stat.es Treasury, $703,000. 
Statement of the receipts and expenditiires ~f the Smithsonian ,Ins ti tut-ion, 
July 1, 1885, to June 30, 1886. 
RECEIPTS. 
Cash on hand July 1, 1885 ____ ··-- -·-· ...•...•...........•••. $23,746.82 




Repairs and improvements ..... - . . . . . . . • • . . . . . • • . $1, 526. 83 
Furnjture anu fixtures . . . . . . . . . • • • • • . • . . . . . . . . • . . . 1, 847. 73 
Genera.I expenses: 
Meetings of the Board .••••....••........••....... 
Postage and telegra.ph ......••••••..........•..... 
Stationery ....... _ ....•••.... _ ....•••.. _ ..... _ .. _ 
General printing, blanks, etc .................... . 
Incidentals, gas, etc ....•..........•.•••••. __ .. __ _ 
Books, periodicals, and binding ... _ .....••..... __ • 
Salaries-Secretary, clerks, and labor .....•.. __ ... 








Smithsonian Contributions to Knowledge......... 2,378. 03 
Smithsonian Miscellaneous Collections .••....••• _ _ 6, 260. So 
Smithsonian Annua l Report .. ~... . . . . . . . . . . . . . . . . • 3, 971. 47 
Explorations .....................•.•...•.••.•••• _ 1,724.52 





XVI REPORT OF THE EXECUTIVE COMMITTEE. 
Exchanges: 
Literary and scientific exchanges (in addition to $10,000 ap-
propriated by Congress) ..•........................•....... · $2, 005. 80 
Total expenditures ...•................•••.................•...... $41, 142. 65 
Cash on hand July 1, 1886 .• • ••. ••.................. .•. • •. . . . . . . .. 24,784.17 
The Institution has received from individuals certain funds for con-
ducting special researches or making collections, namely: 
From M. K. Jesup, of New York, for collection of :fish casts... $727. 00 
Of which have been expended .............••••.................. ~.. $712. 71 
For collection of building stones...... . . . . . . . . . . . . . . . . . . . . . . . 2, 500. 00 
Of which have been expended ...............•••...•• ~-. ~......... •• 2,427.08 
3,227.00 3,139.79 
Leaving balance, July 1, 1886. ~.... . . . . . . . . . . •• . . . . . . . . . • . . . . . . . . . 87. 21 
Fr~m J ec1. Hotchkiss, of Virginia, for special research on coke } ..........• 




Leaving balance July 1, 1886 ....••.............••••....•......... 37.28 
REP .A YMENTS. 
The Institution, as in former years, has made temporary advances for 
the payment of freight on .Government collections, etc., the repa:yments 
of which, tog~er with the amount received from sales of the publica-
tions of the Institution, etc., have been deducted from the several items 
of the foregoing expenditures, as follows: 
From cost of books ......................................... . 
Prom exchanges ........................................... . 
From explorations and researches .....•...................... · 
From furniture ............................................. . 
From general printing ..•••................................. 
From incidentals ....••..•••............................•.•.. 
Prom postage and telegraph ................................ . 
From sales of publications: 
Contributions to Knowledge ..................... ~ .......... . 















Exhibit of the condition of the appropriations by Congress for the Srnith-
sonian Institution and National JJiiiseuni, July l, 1886. 
Balances Appropria- Expended Balances, Smithsonian Institution. 
July 1, 1 5. tion for to June 30, July 1, 18 5-'86. 1886. 18S6. 
Int rnational xcbanges, 1 6 ..... . ·----· ·----· ·10, 000. 00 , '10, 000. 00 . ----......... Ethnolorrical re ear b , l . 5 , 1, 35 . 02 ·---·- ·----· 1,358.82 - .. - -... -. --Ethnological r s arches; 1 6 ..•••. . ---... -.. --. 40,000.00 ~9,130.87 '869.13 
REPORT OJ? THE . EXECUTIVE COMMITTEE. XVII 
An appropriation of $40,000 was made by Congress for the fiscal year 
ending 30th June, 1886, for the prosecution of ethnological researches 
under the direetion of the Secretary of the Smithsonian Institution. 
The actual conduct of these investigations has been placed by the Sec-
retary in the hands of Maj. J. W. Powell, Director of the Geological 
Survey. The abstracts of expenditures and balance sheets have been 
exhibited to us; the vouchers for the expenditures are, however, trans-
mitted, after approval by Professor Baird, to the accounting officers of 
the Treasury Department for settlement. 
The balance available to meet outstanding liabilities on the 1st of 
July, 1886, as reported by the official disbursing agent, is $869.13. 
Balances Appropria- Expended Balances National Museum. July 1, 1885. tion for to June 30, July 1, 1885-'86. 1886. 1886. 
Preservation of collections, 1885 .... $4,855.56 ··i1:500."oo· $4,853.56 $2.00 P:i;eservation of collections, 1885-'86. .... ---.... - .. --- 7,446.12 53.88 
Preservation of collections, 1886 .... - .. ---- ------ 104,000.00 102,158.39 1,841.61 
Armory building, 1885 .... -........ 8.25 ------ ·----'" ·--- --· ----·- 8.25 
Armory building, 1886 ............. ·----· ------· 2,500.00 2,285'.46 214.54 
Furniture and fixtures, 1885 ........ 1,786.40 ------ ............ 1, 7ti6.24 .16 
}~urniture and fixtures, 188£ ........ ·----- ------ 40,000.00 35,9E7.16 4,012.84 
New building, sidewalk, 1885 ...... 1,000.00 ............. ·----- 898.62 101. 38 
RECAPITULATION. 
The totalramount of the fund~ administered by the Institution during 
the year ending 30th of June, 1886, appears from the foi·egoing state-
ments and the account-books to have been as follows: 
Smithsonian Institution. 
From interest on the Smithson fund .....•... ~-- ...••........ 




From M. K. Jesup for ctllections .. . . .•. •.. .. . ... .•.. .. . ... . . . . ... . . . ... 3,227.00 
From J. Hotchkiss for research........................ . ................ 150. 0<i 
From repayments for freight, exploration, etc...... . . . • . . . . . • . . . . . . . • • . . 5, 196. 20 
From sales of Smithsoni~n publications...... .... ....................... 542. 46 
APPROPRIATIONS COMMITTED BY CONGRESS TO THE CARE OF THE INSTI-
TUTION FOR THE YEAR 1886, AND BALANCES FOR 1885. 
International exchanges ...•............................• _ ............. . 
Ethnological researches .......••••.... _ ..••..•...••..... _ ..... _ ... _ ... . 
Preservation of collections ....•..........•.....•.....•..... _ •.......... 
Preservation of collections, Armory ...•......•..............•... _ ..... . 
Furniture and fixtures ••.••..............•.....•....•.... __ .. __ • _. · ... _ 
Museum building, sidewalk .............. _ ••..••••..•••••.• _ •. ___ ..... . 








REPORT OP THE EXECUTIVE COMMITTEE. 
1ttee has examined the vouchers for payments made from 
'- income during the year ending 30th June, 1886, all of 
e approval of the Secretary of the Institutionj and a cer-
.~ "nat the materials and services charged were applied to the pur-
poses of the Institution. 
The committee· has also examined the accounts of the National Mu-
seum, and find that the balances above given·correspond with the cer-
tificates of the disbursing officers of the Interior and Treasury Depart-
ments. 
The quarterly accounts-current, the vouchers, and journals have been 
examined and found correct. 
Respectfully submitted. 
W ASHING'fON, December. 3, 1886. 
JAMES C. WELLING, 
HENRY COPPEE, 
M. C. MEIGS, 
Executive Comrnittee. 
REPORT OF PROFESSOR BAIRD, 
SECRET.A.RY OF THE SMITHSONIAN INSTITUTION: 
For the year ending June 30, 1886. 
To the Board of Regents of the Smithsonian Institution: 
GENTLEMEN: I have the honor to present herewith the report of the 
operations and condition of the Smithsonian Institution for the year 
1885-'86. In accordance with the resolutions adopted by the Board at 
its meeting held January 21, 1885, that the :fiscal year of the Institution 
shall hereafter terminate on the 30th day of June in each year, and the 
annual report of the Secretary shall hereafter be prepared, printed, 
and sent to £acb member of the Board on or before the 1st day of De-
cember in each year, the present report covers the period from July I, 
1885, to the close of June, 1886. 
As heretofore, this report includes, in addition to the account of the 
operations of the Institution ·itself, a summary of the work performed 
by the branches' of the public service placed by Congress under its 
charge, namely, the N~tional Museum and the Bureau of Ethnology. 
To this will be added a sketch of the work of the United States :Fish 
Commission, which is also under my charge, and of that of the United 
States Geological Survey (kindly furnished by its Director), which, al-
though entirely independent of the Smithsonian Institution, is yet in 
close relation with it by reason of its field of exploration, and especially 
through the valuable accessions of material furnished by it to the Na-
tional Museum. 
THE SMITHSONIAN INSTITUTION. 
INTRODUCTORY. 
No eyent of special importance bas occurred during the year, the 
usual operations of the Institution having been steadily carried on, but 
with a marked increase in routine work. The system of international 
exchanges formerly conducted with only two assistants has lately re-
quired the constant labor of nine and at times of several more em-
ployes. The correspondence which at one time was carried on by the 
1 
H. Mis.170-1 
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Secretary and one clerk now occupies a great part of the time of five 
persons. The., accounts in like manner have gradually demanded more 
attention, as have all the other departments of work. 
THE BOARD OF REGENTS. 
Senator George F. Edmunds having ceased to be President pro tem-
pore of the United States Senate, Hon. John Sherman was elected on the 
7th December, 1885, to that office, and in accordance with the precedents 
established, was placed on the list of Regents as Acting Vice-Presi-
dent. 
On the 26th of December, 1885, a joint resolution of Congress was ap-
proved by the President of the United States re-electing as Regents for 
six years, Dr. John Maclean, of Princeton, N. J ., Dr. Asa Gray, of Cam-
bridge, Mass., and Dr. Henry Coppee, of BethlehelJ), Pa. The same 
resolution elected General Montgomery C. Meigs, of Wasliington, D. 
C., in place of General William T. Sher~an, whose term bad expired, and 
who was no longer eligible as a Regent from Washington on account of 
his change of residence to Saint Louis, Mo. 
The vacancy in the Executive Committee, occasione.d by the expira-
tion of General Sherman's term, was filled by resolution of the Regents 
on the 13th of January, 1886, by the election of Dr. H. Coppee; and 
Dr. Maclean having resigned from llis place on the committee, the Re-
gents at the same meeting elected General Meigs to fill the vacancy. 
Dr. James C. Welling was made chairman of the Executive Com-
mittee. 
On the 12th of January, 1886, the Speaker of the House, Hon. J. R 
Carlisle,re-appointed as Regents, Hon. Otho R. Singleton, of'Mississippi, 
Hon. William L. Wilson, of West Virginia, and Hon. William Walter 
Phelps, of New Jersey. 
Portraits of the Regents.-Efforts have been made during the year to 
complete the collection of likenesses of all who have served as its Re-
gents, an<l. there have been added to the collection a crayon portrait of 
Prof. Alex. D. Bache, by Il. Ulke, a fine lithograph of Hon. John W. 
Maury, formerly mayor of the city of Washington, an<l a pb.otograph of 
Hon. Walter Lenox, also mayor of Washington. 
We still desire likenesses of the following Regents : 
Ilon. G. E. Badger, of North Carolina, 1856-1863; Hon. R. M. Charl-
ton, of Georgia, 1852-1853; Ilon. W. F. Colcock, o·f Georgia, 1850-1853; 
Ilon. Shelby l\1. Cullom, of Illinois, 1885-1886; Hon. D. Davis, of Illi-
noi , 1881-1883; Ilon. Garret Davi , of Kentucky, 1863-1872; Hon. 
enry ·w. Davi , of Maryland, 1863-1865; Hon. Gideon Hawley, of 
:rew York, 184G-1855; lion. William I. Ilough, of New York, 1846-
7; II n. Gc0rg J>. far h, of Vermont, 1847-1840; Hon. Benjamin 
tau m f hi , 185G- Gt; lion. Davi<l Stuart, of'MicLigan, 1853-
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FINANCES. 
There is no change to be reported in the financial condition of the 
Institution. The fund remains the same, viz, $703,000, permanently 
deposited in the Treasury of the United States according to the acts 
of Congress of August 10, 1846, and February 8, 1867. 
The receipts and expenditures for the year ending 30th June, 1886, 
are as follows : 
RECEIPTS, 
Cash on hand, July 1, 1885 .................. .. $23, 7 46 82 
Interest received, July 1, 1885, to July 1, 1886.. 42, 180 00 
----.$65,926 82 
EXPENDITURES. 
Building, furniture, and fixtures ............. . 
General expenses, salaries, &c .............. . . 
Publications and researches ............•. .. .. 





Total expenditure . .. . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . 41, 142 (35 
Balance, cash on hand .................... . . . .... . $24, 784 17 
This balance will be required for the current operations of the Insti-
tution for the ensuing six months. 
The necessity for complia,nce with the usual requirements of Govern-
ment service does not exist in the operations of the Institution, for the 
accounts are audited only by its exe.putive committee and all expenditures 
are controlled by the Secretary. It has been deemed proper, however, 
to throw all the safeguards possible around the financial operations, so 
that anything like defalcation or peculation should be rendered impos-
sible. 
The appropriations made by Congress for the Museum, international 
exchanges, &c., in charge of the Smithsonian Institution have been 
disbursed as usual by officers of the Interior and_ Treasury Depart-
ments, the vouchers receiving examination and approval of the proper 
.Auditor and Comptroller. A full account of the expenditures of the 
Institution is given in the report of the Executive Committee. 
BUILDINGS. 
There is not much to say in regard to ·the subject of the buildings in 
charge of the Smithsonian Institution. No material alterations have 
taken place in the series, consisting of the Smithsonian central build-
ing, the National Museum building, the Armory building, the Labor-
atory building, and the Annex building. The last-mentioned edifice 
was constructed for the purpose of making up the exhibit for the New 
Orleans Exposition, and has been necessarily continued in use in the 
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lack of other accommodations for the offices housed therein;· especially 
that. of the chief taxidermist and his assistants; the chief osteologist 
and his assistant; and other persons connected with the work of pre-
paring and mounting specimens; and the preparators of the Ethnolog-
ical Bureau charged with the reproduction of miniature models of the 
various Pueblo villa,ges in Arizona and New l\Iexico. This building is 
also used for the storage of vast numbers of collections, including hun-
dreds of tons of fossils collected by the United States Geological Sur-
vey. 
The erection of a building for the accommodation of the Library, Mu-
seum, and Records of the Medical Department of the ATmy, renders it 
very desirable that provision should be made elsewhere for the service 
of thjs Annex building, as it is extremely combustible, and should it 
take fire, with the wind blowing from the westward, the flames would 
actually come in contact with the Ar¼fly Medical Museum, and could not 
fail to penetrate the windows and doors, with great danger to its con-
·tents., Unfortunately such is the present crowded condition of all our 
receptacles, that it is impossible to find quarters elsewhere, either for 
the offices mentioned or for the collections. 
Some years ago, the Board of Regents authorized the application to 
Congress for an appropriation for the construction of a second Mu-
seum building, to be placed on the west side of the Smithsoni:-:tn reserv-
ation, and to correspond with the present building on the east side -
the object being to accommodate, in part at least, the enormsms accu-
mulations of valuable material partI,y acquired at the Centennial, and 
in part obtained at the New Orleans Exposition, and under other cir-
cumstances. A new building equal i size to the present one would 
scarcely furnish the accommodations needed; and, as the Government 
collections. are increasing year by year, by donations of foreign govern-
ments, &c., it is difficult to express with sufficient force the necessity 
for additional quarters. · 
The National Museum building was erected within the original esti-
mate, at a cost of $250,000. It would be impossible at the present time 
to <luplicate this building at that figure, and as special provision is de-
sire<l for laboratories ~md offices, and to give suitable quarters to the 
U.S. Geological Survey and Ethnological Bureau, an estimate has been 
made of the sum of $250,000 for the purpose of constructing one wing 
and pavilion to accommodate the collections, leaving the remainder to 
be constructed hereafter, should Congress so approve it, at a cost of, 
perhaps, an additional $250,000. 
An e timate has been pre~ented to Congress for several years, with-
ut receiving any attention, for the construction of a fire-proof build-
ing f r the accommodation of the alcoholic collections of fishes, rep-
tile , ~c., belonging to the National Museum. 
'\ ithin f w ar pa t the principal museums of Europe have been 
p ting up nch building,, i11 view of the danger of destruction, not 
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only of the specimens themselves, but of the other collections, should 
fire break out -among them. The new Museum building can, however, 
be so arranged as to furnish such accommoda~ions and not involve any 
general danger. · 
In this same connection it may be proper to state that strenuous 
efforts are now being made, and with apparent prospect of success, 
looking towards an exposition in 1892-the four hundredth anniver-
sary of the discovery of America by Columbus-of a complete illus-
tration of the New World at that date, and of its progress in the arts 
and industries in the four hundred years intervening. The collections 
of the National Museum for the most part tend towards such a dis-
play, and if the new building in question were at our command it 
would be a very easy matter to organize and arrange it with this ob-
ject in view, without unnecessary labor or great expense, and by the 
date mentioned, as the result of the current work of the Museum, 
without any spasmodic or unusual effort. 
EXPLORATIONS. 
There is not so much to record in the way of explorations for the 
year 1886 as has been the case in some previous years, due mainly to 
the fact of the completion of work in many of the districts, and of 
the lack of sufficient means to inaugurate new enterprises of any 
magnitude. The closing. and withdrawal from the outposts in Alaska 
and elsewhere of the U. S. Signal Service stations, have also cut off 
a large field of labor, many of the most important explorations hav-
ing been conducted by the Smithsonian Institution in co-operation 
with that establishment. Confining itself, as it has done in the main, 
·to North America as a field of research, the unknown portion, of 
course, has in the nearly forty years of effort on the part of the Insti-
tution become greatly reduced. It is quite safe to say that to no es-
tablishment or agency is the knowledge of the geography, ethnology, 
natural history, &c., of the continent more due than to the labors of 
the Smithsonian Institution. 
Congress having directed . the preparation and submission to it an-
nually of a separate and special report on the National Museum, a full 
statement of the agencies of explorations and exchange by which ac-
cessions have been made will be found in the report of Mr. G. Brown 
Goode, tlie assistant director, and therefore a briefer mention than 
usual will be sufficient for the present occasion. 
Arctic America.-The last collections made by Mr. L. M. Turner, of 
the U.S. Signal Office, at Ungava Bay, in Northern Labrador, have 
been received, and he is now busily occupied in preparing his report on 
the region visiteJ. It is safe to say that we owe more to Mr. Turner for 
our knowledge of Northern Labrador than to any other explorer or 
naturalist, and the results of his labor will be found :o be of the high-
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~st interest. Not content simply with making collections of natural 
history, he has devoted much time to the study of the language and 
manners of the people, a,nd his vocabularies and philological records 
are of the utmost possible interest and importance. 
Alaska.-One of the most productive explorations of Alaska for some 
time past was that by Mr. Charles H. Townsend, sent out by the U. S. 
Fish Commission to make some investigations into the fur-seal fish-
eries on the Pribyloff Islands, where he arrived in June, 1885. While 
th~re he accepted an invitation from Captain Healy, commander of the 
U. S. revenue steamer Go·rwin, to accompany that vessel on its more 
northern voyage, by way of Saint Michael's and other points, and 
through Bering's Strait, finally entering Hotham Inlet in July. 
Here the steamer remained, while the steam launch, commanded by 
Lieutenant Cantwell and accompanied by Mr. Townsend, went on to 
the mouth of the Kowak and up the 'river to the head of navigation, a 
distance of about 350 miles. Abund~nce of pine fuel was found all 
along the route with which to supply the boilers of the launch. 
A large collection of fishes, birds, mammals, and plants, with inter-
esting objects of ethnology, was secured on this occasion. Mr. Town-
send states that Lieutenant Cantwell found the source of the Kow~k 
in a large lake among the mountains, nearly 450 miles from the sea-
a lake swarming with lake trout of the same species as that in the 
northern parts of the United States and Canada. To the surprise of 
all, the region was found to be well wooded, and abounding in many 
kinds of fur-bearing animals. About eighteen species of fish were 
secured. 
The Corwin was rejoined at Kotzebue Sound on September 1. 
Mr. Townsend's full report was transmitted to Captain Healy, to ac. 
company his report to the Secretary of the Treasury, of the cruise of 
the Corwin. 
By authority of the Treasury Department, and with the kind co-
operation of the Alaska Commercial Company, ever ready to be ex-
tended in the interest of science, Mr. Townsend obtained five· complete 
se~s of the fur seals, in all stages of sex and age. 
Captain Healy bas continued, on his own account, the record of pre-
vious years, by devoting such time as could conveniently be expended 
in his northward cruises, to the gathering of collections of fishes, &c., 
for the National Museum, all of which have come duly to hand. 
Mr. Henry D. Woolfe, in the employ of the Pacific Steam Whaling 
Company, has utilized his residence at Cape Lisburne, in gathering col-
1ections in ethnography and natural history, and has transmitted some 
very acceptable contri utions which have been received, leaving others 
, t to co e to hand. 
r. J. . John on, United States signal observer at Nushagak, on 
ri tol B. y, in ntinuation of tho highly valued labors of Mr. C. L. 
REPORT OF THE SECRETARY. 7 
McKay, has supplied much that was desirable in the way of bird-
skins, Eskimo clothing, stone relics, &c. By the withdrawal of most of 
the signal stations from Alaska, Mr. Johnson has been transferred to 
Port Huron, Mich., although it is expected that contributions will still 
be received from the station through the kind assistance of Mr. Clark, 
the resident officer of the Alaska Commercial Company. 
Mr. Grebnitsky, in charge of the Commander Islands off the coast of 
Kamchatka, whose kind assistance to Dr. Stejneger, during his stay 
in that region has been gratefully acknowledged, has continued to 
make quite extended transmissions of collections, including skeletons 
of mammals, alcoholic preparations of mammals, birds, crustaceans, 
&c., which are very much valued. 
From Capt. H. E. Nichols, commander of the U.S. S. Pinta, and Dr. 
T. H. Streets, surgeon of the same vessel, stationed at Sitka, many im-
porta:Qt collections in natural history have come to hand, while from 
Lieut. T. Dix Bolles, of the same service, have been received a number 
of ethnological objects of much interest. 
Washington Territory.-Mr. James G. Swan, the veteran correspond-
ent of the Smithsonian Institution at Puget Sound, has continued his 
investigations and contributions through the year, the latter including 
numbers of articles prepared ~nd used by the Indians for domestic 
purposes. 
Rocky Mountain Region.-Alarge collection of skins and eggs of birds 
was received from Capt. Charles Bendire . 
.As explained elsewhere, this gentleman has been retired from actual 
service in the Army, after the proper term of service, at his own request, 
and is now devoting himself as voluntary curator of oology to the 
building up and thorough organization of the collection of nests and 
eggs of birds, after presenting to the Museum bis own magnificent cabi-
net, perhaps the largest in the United States. He has the aid of all 
his correspondents towards completing the series, as also that of Dr. J. 
C. Merrill, who bas likewise presented his entire cabinet of eggs. 
Montana.-The attention of the Smithsonian Institution has been 
called very impressively to the impending extinction of the buffalo, and 
to the fact that the localities which, a few years ago, abounded in these 
animals are now almost without them. Indeed, the reduction in num-
ber has been so rapid as to render it probable that it is a question of 
months rather than of years before they become extinct. 
Realizing the fact that neither the National Museum nor the other 
museums of the country possess well-prepared specimens of the buffalo, 
and, desirom; of securing a series before it is too late, the Institution 
determined to send its chief taxidermist, Mr. William T. Hornaday, 
with a party of assistants, to localities where the buffalo were still sup-
posed to occur in small numbers, with the view of securing enough for 
the purposes in question. 
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By the courteous aid of the Secretary of War and of the .Adjutant· 
General, instructions were given to the commanders of military posts at 
Fort Keogh and Fort Maginnis, Mont., and Fort McKinney, Wyo., to 
render Mr. Hornaday all the aid in their power towards his laudable 
object; and the expedition left ~n Ju-ne for the field of operations. 
Although a number of skeletons and skulls were found on the plains, 
it was with great difficulty that one buffalo bull was killed; this proving 
to be in a condition scarcely fit for mounting, the party reluctantly 
returned to Washington with the intention of starting again in the 
autumn when the chances would be somewhat better . 
.A number of good skins of antelopes, mammals, and birds were ob-
tained by the party. 
Oalifornia.-.A considerable amount of work has been done in Cali-
fornia, especially by Lieut. P.H. Ray, U. S . .Army, formerly in charge 
of the Point Barrow expedition. This officer, with a thorough knowl-
edge of what is desired, made an extremely valuable collection, illus-
trating the manners and customs of the Hoopa Indians, of whom he had 
charge, and his contribution is one of the most interesting yet made to 
the galleries of the National Musemu . 
.A somewhat similar collection, though not so extensive, was made by 
Mr. Loren W. Green, of the fish-hatch.ing station at Baird, Cal. This 
includes especially a number of Indian bows and arrows, &c., with the • 
-apparatus used in constructing them, including a full set of implements 
for making stone arrow points. 
Mr. Townsend, whose explorations in .Alaska have been referred to, 
also made extensive explorations on the coast of California, especially 
at Humboldt Bay, in the northern part of the State. He obtained val-
uable statistics in regard to the fisheries of that region, and made many 
important collections for the National Museum. Ile then proceeded 
south ward to the whaling stations along the southern coast of the State, 
with special reference to the California gray-whale fisheries. He found 
that so far from approaching extermination this species is re-establish-
ing itself, and is becoming quite abundant in the lagoons of Lower Cal-
ifornia. 
Arizona.-.A large collection in ethnology was made by Dr. Palmer 
in this Territory in continuation of previous operations. 
Extensive collections in addition to former gatherings were made, 
partly in Arizona and partly in New Mexico, by l\Ir. E .W. Nelson. 
These including very fine pottery of a somewhat nornl type obtained 
from the graves, as also a number of interesting specimens of mammals, 
birds, ~c. 
:Ne10 Mexico.-Very interesting contributions in zoology, &c., have 
bee r cciv d from Dr. R. W. Shufeldt, since lli detail as medical officer 
at Fort ingate; his labors as a collector b iug supplemented by his 
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thorough accomplishment as a naturalist and investigator. The result 
has been to furnish to the Institution much information· of great inter-
est in connection with the region in question. 
The researches of the Ethnological Bureau conducted in the region 
of Arizona and New Mexico, have been made principalJy by Col. James 
Stevenson and the Messrs. Mendeleff, full reference to which will be 
found in the accompanying report of the Director of the Bureau of 
Ethnology. The · explorations of the mounds throughout t he country 
have been carried on under the direction of Prof. Thomas. 
Mr. E. W. Nelson has also contributed many interesting specimens, 
both of zoology and of ethnology, gathered in New Mexico. 
From Mr. Thomas Kearn, of Keam's Canon, a very hearty co-worker 
of the Ethnological Bureau and of the U. S. Geological Survey, large 
collections have been received on deposit, which add materially to the 
value of the present ethnological display. 
No explorations of any special magnitude have been made in the older 
parts of the United States, with the exception of what has been prose-
cuted in the line of geology and palreontology by the U . S. Geological 
Survey. Many thousands; however, of specimens have been gathered 
by the Survey in Florida, Alabama, Texas, and elsewhere, which will 
be dwelt up~:m hereafter. 
AtlanUc coast of the United States.-As in previous years, the U. _S. 
Fish Commission has been the principal contributor from this part of 
the coast and the adjacent high seas, aud t.he continued researches of 
the steamers Albatross and Fish Hawk are noteworthy in their results. 
The compfotion of the schooner Grampi_ts, for the service of the U. S. 
Fish Commission, will doubtless add to the yield, especially as this 
vessel is well fitted for making collections of all kinds. It did not, 
however, get fairly into commission until about July 1. 
Mexico and Central Anierica.-For a number of years past the Insti-
tution has had a much valued correspondence with Prof. A. Duges, an 
eminent Mexican naturalist, resident at Guanajuato, and especially in-
terested in determining accurately the animals and plants of his neigh-
borhood. This gentleman has, for a long time, sent to the Institution 
all the specimens that he has been unable to identify, with permission 
to the Institution to retain the greater part of them, and this has re-
sulted in adding to the cabinet many specimens of great rarity. 
From Governor A. R. Shepherd, of Batopilas, collections of minerals 
have been received; also from Mr. M. E. Wilkinson, specimens in alco-
hol of mammals, reptiles, and fishes. 
Some an?ient pottery has been supplied by Rev. David A. Watkins, 
of GuadalaJara. 
George F. Gaumer, formerly United States consul to Yucatan, now 
engaged in special explorations in that and adjacent regions, has con-
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tributed quite .1 number of species of birds, many of them new to the 
Institution. 
Scattering collections have come to hand from various points in Cen-
tral America and the West Indies, the most important of the latter 
being the collection of :fishes made by the Natural History Museum of 
Kingston, Jamaica, and sent for the purpose of identification, which 
work was promptly done. 
Mr. L. Guesde, of Guadaloupe, has furnished some specimens of birds 
for identification, and has also contributed a number of stone imple-
ments of Carib origin. 
Prof. F. Poey has continued his contributions of Cuban :fishes in alco-
hol; thus adding to the very extensive don~tions already made by him, 
principally of types of his published species. 
A large ethnological collection made by Dr. Edward Palmer, in the 
vicinity of Guadalajara, is especially valuable as containing illustra-
tions of tqe entire series of the processes of making the celebraied 
earthenware of that district. 
A series of contributions relating to the natural history, ethnology, 
and archreology of Costa Rka, begun mariy years ago by Mr. Jose C. 
Zeledon, and continued year by year, has been sent us in 1886, and in-
cludes many rare and new species of birds. The Institution has seldom 
had a correspondent and collaborator of longer continuance · in bis re-
lationships, nor any one furnishing objects of greater value; and it is to 
him-a pupil of the late Dr. von Frantzius-that we owe the greater 
part of our knowledge of the natural history of that most interesting of 
countries. 
During the winter the U. F. Fish Commission steamer Albatross was 
engaged in prosecuting hydrographic researches at the request of the 
Navy Department, and incidentally devoted such time as could be 
spared to the investigation of the natural history of the Bahaman 
region. Many islands were visited, and their land fauna investigated; 
while the marine objects were also secured.by means of the dredge and 
trawl. As a result, there have been several new species of birds added 
to our knowledge, and many rare fishes collected. Of marine inverte-
brates, &c., large gatherings have been secured. 
Asia.-The In~titution has been very fortunate in having, in Japan 
and Corea, gentlemen interested in the U.S. National Museum, and, 
officially, or otherwise, able to make explorations and collections in 
natural history and ethnology; and to no one is it more inuebted in this 
onnection than to Mr. P. L. Jouy, formerly an employe of the National 
"'" foscum. Thi gentleman has been for some time in the civil service of 
tho Corean Government, and has made large gatherings, none of which 
ha , a yet, come to hand. The collections actuall v received are nine 
h x . , obtain cl hy En. ign J. B. Bcrnaclou, U. S~. Navy, mainly in 
REPORT OF THE SECRETARY. 11 
Corea; including large numbers of ethnological objects and specimens 
in alcohol almost entirely new to the Museum. 
A very important collection illustrating the life history of the Ja-
panese has been received from the department of education of Japan, 
and is suitably displayed in one of the main halls of the Museum, where 
it fills a case of about 60 feet in length, and attracts much interest. 
The Japanese series is rapidly acquiring a distinguished pre-eminence, 
and every year becomes more and more complete. 
PUBLICATIONS. 
Of the different classes of works issued by the Institution, the first 
place is naturally assigned to the quarto" Contributions to Knowledge." 
Second in order are the octavo "Miscellaneous Col1ections," which, 
by reason of their various sources, form the most voluminous series 
The classes of productions going to swell the same may be specified as 
follows: 1st, the numerous collections of physical, statistical, chemical, 
biological, and ethnological researches prosecuted directly by the Insti-
tution itself or under its immediate auspices; 2d, the occasional '' Toner 
Lectures," delivered under the encouragement of the fund established 
by Dr. Joseph Toner, but published by this Institution; 3d, the special 
annual reports on the latest advances in the leading. departments of 
science, maintained at the expense of the Institution, though first given 
to the public through the medium of the official annual reports of the 
Regents. These are all issued separately in pamphlet form; and proba-
bly will ultimately be collected in volumes, each devoted to its partic-
ular subject; 4th, the "proceedings" of various societies for the ad-
vancement of science, stereotyped and published by the Institution; 
including at present the Bulletins of the Philosophical Society of 
Washington, the Transactions of the Anthropological Society of Wash-
ington, and the Proceedings of the Biological Society of Washington; 
5th, the Bulletins, Proceedings, Circulars, and Instructions of the U. S. 
National Museum, published primarily under the direction of the hon-
orable Secretary of the Interior, but re-issued by the Institution. 
The third series comprises the annual reports of the Regents of the 
Institution to Congress, in octavo volumes. 
The fourth series comprises the publications of the Bureau of Ethnol-
ogy, under the auspices of the Smithsonian Institution. This is issued 
in larger or imperial octavo volumes. 
Smithsonian Contributions to E.nowledge.-A work entitled "Re-
searches upon the venoms of Poisonous Serpents," by S. Weir Mitchell, 
M. D., and Edward T. Reichert, M. D., has been printed during the past 
year, and will soon be ready for distribution. This is a continuation 
of the investigations on this important subject undertaken by Dr. Mitch-
ell some twenty-five years ago, and published by the Institution, in 
the same series, at the beginning of the year 1861. The present supple-
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mentary memoir by the joint authors embraces an examination into the 
physical and chemical chatacteristics of the venoms of various rattle-
snakes (Orotalidce), of the moccasin (.Ancistrodon), and also of the 
hooded viper ( Cobra), of India; the re-actions of various agents on the 
venom, the physiological effects of the venoms on serous surfaces, on 
the nervous system, on the circulation, on respiration, &c., and the 
general pathology of the subject. In an appendix; of 21 pages is given 
a very full bibliography of the literature of the subject; brought down 
to date. The work forms a quarto volume of x + 186 pages; illustrated 
by 4 figures or wood cuts in the text, and 5 chromolithographic plates. 
Smithsonian Miscellaneoiis Collections.-Of this series there are already 
on hand published articles sufficient to form a number of volumes; al-
though such formal collection and issue of numbered volumes has been 
unavoidably postponed by other pressing requirements, fully employ-
ing the available funds of the Institution. The new publications in 
this series during the past year have been as follows: 
512. " List of Institutions in the United States receiving publications 
of the Smithsonian Institution." This list comprises the titles of 1,838 
domestic institutions; not including a considerable number of libraries 
and individuals receiving various special pul>lications irregularly. The 
catalogue forms. an octavo pamphlet of 72 pages. 
514. "A Catalogue of Scientific and Technical Pedodicals (1665 to 
1882), togethAjr with Chronological Tables, and a Check-List." By 
Henry Carrington Bolton. As stated by the compiler, in his preface : 
" This catalogue is intended to contain ihe principal periodicals of every 
_branch of pure and applied science, published in all countries, from the 
rise of this literature to the close of the year 1882.". What are known 
as professional journals (those relating specially to theology, law, and 
medicine), as well as those relating to music and the :fine arts, have 
been omitted. "While medicine has been excluded, anatomy, physi-
ology, and veterinary science, being related to zoology, have been ad-
mitted. With a few exceptions, serials published by learned societies 
have been omitted; those admitted either form part of a series begun 
or ending in an independent periodical, or are presumably not exclu. 
sively devoted to the proceedings of the societies ·by which they are 
edited. The admission of society publications to this catalogue would 
swell the ·rnlume to an inconTenient size; and has been rendered unnec. 
e sary by the publication of the 'Catalogue of Scientific Serials,' by Mr. 
S. H. Scudder." This very complete list of the periouicals indicated, 
numbering over 5,000 titles, is arranged alphabetically, and extends to 
G15 p::lgcs. 
'rhe catalogu i followed by 91 pages of "Chronolo~ical Tables," in 
m ller type, arranged in columns by years, giving a synchronal con-
p ctn of an those p riodicals having any considerable number of vol-
ume , an h wing the precise number of the volume publi hed in any 
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given year. This definite correlation of date and volume is ofttimes a 
matter of some importance to those not having access to the volumes 
themselves. To this succeeds a concise index of subjects (under 94 
heads, alphabetically arranged.), citing the classified periodicals simply 
by their number in the general catalogue. 
The volume concludes with a "Library Check-List," of 54 pages, in 
which, following the number belonging to a periodical, is given the 
library or libraries where s_uch periodical may be found; each of the 
127 principal libraries of the United States and Canada being desig-
nated by a symbolic abbreviation. In many cases the number indicat-
fog a given periodical is followed by but a single reference. This di-
rectory to the locality, where possibly a rare journal may be consulted, 
is a valuable feature of the catalogue, and efforts will be made to add 
to its fullness and accuracy in future editions. The whole work forms an 
octavo volume of x + 773 pages, and is one highly creditable to the 
zeal and industry of its author; who, though assisted by such facilities 
and means of communication as were within the reach of .. the Institu-
tion, devoted to its compilation his leisure for many years, without 
any remuneration, excepting his consciousness of performing a useful 
labor. 
550. "The Scientific Writings of Joseph Henry." This important 
work is now entirely stereotyped, and will be put to press as soon as . 
conveniently may be. The size of the collection (exceeding 1,000 pages) 
has required its division into two volumes. Volume I, comprising 68 
papers and abstracts, chronologically arranged, contains 535 pages, in-
cluding introductory note and index, and is illustrated by 46 wood-cut 
figures. Volume II; comprising 25 papers and abstracts, contains 559 
pages, including index, and is illustrated by 48 wood-cut :figures. 
In order not to separate Professor Henry's Meteorological Essays, 
published successively through a period of five years (1855-1859), an d 
extending to 400 pages, it was j udgecl expedient to so far interrupt the 
chronological order otherwise mttintained, as to carry the entire series 
over to the second volume. And in like manner it became necessary, 
in order to secure a comparative equalization in the sizes of the two 
volume3, to transfer the connected series of researches on sound in re-
lation to fog-signaling (published during the four years 187 4-1877) back 
from their natural place to the end of the first volume. Although this 
dislocation of the natural or historical order is in some respects to be 
regretted, it yet enables the reader to have a more connected view of 
the longer series of papers, without the inconvenience of alternate refer-
ence to different volumes. 
It is designed to have printed two editions of the work; one in royal 
octavo size, to correspond with the "Memorial Volume" issued by order 
of Congress; and the other in ordinary octavo size, to correspond witll 
the '' Miscellaneous Collections." · 
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627. " Price-List of Publications of the Smithsonian Institution." 
This list includes only those publications on hand, down to July, 1885, 
which can be furnished to applicants, and gives the price at which each 
is held. Many of the earlier publications being out of print, these 
have been omitted from the list. It forms an octavo pamphlet of 27 
pages. 
628. "Index to the Literature of Uranium, 1789-1885." By H. Car-
rington Bolton. This is one of a series of bibliographies especially 
directed to the indexing of chemical literature. The first part is a 
chronological list of memoirs or papers published on the subject, with 
references to sources of publication; the second part is an alphabetical 
list of authors of the same; and the third part is a subject-matter index, 
comprising the various treatments, reactions, characteristics, sources, 
&c., of uranium and its compounds. It forms an octavo pamphlet of 
36 pages. 
629. ''Report of Prof. Spencer F. Baird, Secretary of the Smithsonian 
Institution, for six months ending June 30, 1885." In consequence of 
the adoption by the Regents, of the fiscal year instead of the previous 
calendar year, this report embraces the period of only half a year. It 
forms an octavo pamphlet of 46 pages. 
630. "Transactions of the Anthropological Society of Washington, 
Vol. III (November 6, 1,883-May 19, 1885)." An octavo volume of 
xxii + 204 pages. 
632. "An Account of the Progress in Geography in the year 1885." 
By J. King Goodrich. 8vo. 36 pp. 
633. "An Account of the Progress in Chemistry in the year 1885." 
· (With a bibliography). By H. Carrington Bolton. 8vo. 50 pp. 
634. "An Account of the Progress in Vulcanology and Seismology in 
the year 1885." (With a bibliography.) By Charles G. Rockwood, jr. 
8vo. 23 pp. 
635. "List of Foreign Correspondents of the Smithsonian Im;titution." 
To July, 1885. By George H. Boehmer. 8vo. 190 pp. 
636. '' Bulletin of the Philosophical Society of Washington. Vol. VIII. 
Containing the Minutes of the Society and of the Matheinatical Section, 
for the year 1885 (January 3, 1885-December 19, 1885)." Octavo vol-
ume of xlvii + 68 pp. 
638. "An Account of the Progress in Physics in the year 1885." (With 
a bibliography.) By George F. Barker. 8vo. 60 pp. 
G39. "An Account of the Progress in Mineralogy in the year 1885." 
(With a bibliography.) By E<lwar<l S. Dana. 8vo. 26 pp. 
G40. "An Account of the Progre in Anthropology in the year 1885." 
(W1tll a l>ibli graphy.) By Otis T. ]\fa on. 8vo. 56 pp. 
G 1. '' n Account of the Progres in .A tronomy in the year 1885." 
(With , l>i 1iogra1 hy.) By William C. Winlock. 8vo. 114 pp. 
642. '' ., cor<l of ... 1· h m rican Inv-crtcbrate Palreontology for the 
Y ar lm Il Um, p Mar u. Thi ii rm a <le criptive bib-
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liography of the subject by alphabetical arrangement of the writers. 
8vo. 47 pp. 
643. "An Account of the Progress in Zoology in the year 1885." By 
Theodore Gill. · 8vo. 53 pp. 
644. " Observations on Volcanic Eruptions and Earthquakes in Ice-
land, within Historic Times." Translated and condensed from a history 
by Th. Thoroddsen. By George H. Boehmer. 8vo. 47 pp. 
Bulletins of the National Museum.-This series and that of the Pro-
ceedings, illustrating the material of the U.S. National Museum, are 
issued in the :first instance under the authority of the honorable Secre-
tary of th~ Interior, as prepared by the Smithsonian Institution. 
"Bulletin U.S. National Museum, No. 23. The published writings of 
Isaac Lea." By Newton P. Scudder. This is the second of a proposed 
series of bibliographies of American naturalists who have contributed 
to the National Museum. The great value of such bibliographies is 
fully appreciated by all engaged in natural-history studies or investi-
gations. Dr. Lea has for more ,than half a century contributed to vari-
ous scientific journals the result of _his extensive mineralogical and 
biological researches; commencing with an account of local minerals, 
published in the Journal of the Academy of Natural Sciences of Phila-
delphia, in 1818, and giving, in 1876, a study of "Inclusions" in gems. 
Perhaps his most important labor has been the series of investigations 
in the land and . fresh-water mollusks, and especially in the family of 
the Unionidre: the earliest of which was published in the Trai;isactions 
of the American Philosophical Society, in 1827. Dr. Lea has contrib-
uted largely of his collections to the National Museum, and at the 
advanced age of ninety-four still enjoys good health and complete in-
tellectual vigor. _ 
Of the present Bulletin the :first 53 pages are occupied with a bio-
graphic sketch of the subject. The bibliography proper extends to 171 
pages, giving in full the titles and sources of 279 memoirs and other 
publications in chronological order. The compilation concludes with a 
list of the genera and species discussed and described by Dr. Lea, which 
occupies 100 pages. The work forms an octavo volume of lix + 278 
pages (including the index), and is illustrated by an engraved portrait 
of Dr. Lea. 
"Bulletin U. S. National Museum, No. 28. A Manual of American 
Land Shells." By w. G. Binney. This work presents an enlarged and 
revised edition of the "Land and Fresh-water Shells ofNorthAmerica:" 
Part I; by W. G. Binney and T. Bland; published by the Smithsonian 
Institution in 1869, arnl included in the eighth volume of the Miscel-
laneous Collections. Mr. Thomas Bland, Mr. Binney's former coadjutor, 
is no longer with us, having died August 20, 1885. This treatise, as a 
separate volume, has been for some time out of print. The present 
work bas been entirely re-written and re-arranged, occupying 200 more 
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pages than the earlier work. '' Subsequently described species are 
added. Fuller attention is given in separate chapters to the subjects 
of geographical distribution, organs of generation,jaw and lingual den-
tition, and classification.· In the descriptive portion of the work the 
species are grouped geographically rather than systematically." The 
subject is treated under the following heads: 1st. Habits and Proper-
ties (9 pp.); 2d. Geographical Distribution (24 pp.); 3d. The Generative 
apparatus (2 pp.); 4th. The Jaw and Lingual Membrane (6 pp.); 5th. 
Classification (7 pp.); 6th. Systematic Index (3 pp.); and 7th, consti-
tuting the bulk of the volume, Description of Species (412 pp.). Fol-
lowing this .is a tabular list (with specified localities and sources) of the 
Binney Collection of the Land Shells of North America, presented by 
the author to the U. S. National Museum (25 pp.). The work forms an 
octavo volume of 528 pages, and is iliustrated by 516 wood-cut figures 
in the text. 
"Bulletin U.S. National Museum, No. 29. Results of Ornithological 
Explorations in the Comma_nder Islands and Kamtschatka." By Leon-
hard Stejneger. The work is divided into three parts: 1st. Review of 
the species of birds collected or observed by the author on the Com-
mander Islands, and at Petropaulski, Kamtschatka, 1882-1883 (300 PJ?,); 
2d. Synopsis of the birds reported to inhabit Kamtschatka (20 pp.), and 
3d. Conclusions drawn by the author respecting the probable derivation 
of this avifauna, and the limitation of its forms. .As the result of his 
explorations, he maintains" that the peninsula forms a very well circum-
scribed ornitho-geographical province, remarkable not only for a num-
ber of peculiarly modified forms, but also for a surprising absence of 
many of the most characteristic forms of the palrnarctic and circum-
polar ornis." Regarding Kamtschatka as one of the most typical and 
well-defined peninsulas, the conditions of which "are such · as to make 
it a true island, zoologically speaking," the author ventures the sugges-
tion, "there seems to be reason to assume that it has been a real island 
at no very distant period." The work forms an octavo volume of 300 
pages, and is illustrated by 7 wood-cut :figures in the text, a sketch map 
of Kamtschatka and adjacent countries, 1 relief-cut plate, and 7 chromo 
lithographic plates. 
"Bulletin U.S. National Museum, No. 30. Publications relating h, 
Fossil Invertebrates." By John Belknap Marcou. This forms the 
third volume of the Bibliographies of American Naturalists, and is de-
voted entirely to a catalogue of the writings of those who have labored 
in the field of invertebrate palreontology, iu connection with the re-
earches and collections made by the Institution and the National l\lu-
eum. The list of memoirs em braces: 1st. The published writings of 
Fielding 13. leek, numbering 105 titles of paper (of which one was iu 
conj unction with Prof. Jame Hall, 17 in conj unction with l\lr. F. V. Ilay-
tlen and 2- i c njunction with Ir. A. II. Worthen), and occupying 100 
p g ; ... cl. The p bli ed writing. of Charle A. White, numbering 
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151 papers (of which 2 were in conjunction with H. A. Nicholson a.nd 2 
in conjunction with 0. H. St. John), and occupying 66 pages; 3d. The 
published writings of Charles D. Walcott, numbering 27 papers and 
occupying 15 pages; 4th. A collection from fifteen authors of'' Publica-
cations based upon the Palreontological Collections of the United States 
Government," including the titles of 3 papers by Jacob W. Bailey, 12 
papers by T. A. Conrad, 5 papers by James D. Dana, 2 papers by 
Christian G. Ehrenberg, 7 papers by James Hall (1 in conjunction 
with F. B. Meek, above referred to), 2 papers by Angelo Heilprin, 3 
papers by Alpheus Hyatt, 10 papers by Jules ·Marcou, 2 papers by 
John S. Newberry, 1 paper by I. N. Nicollet, 4 papers by David: Dale 
Owen, and 5 by Owen and Shumard, 2· papers by Hiram A. Prout, 
1 paper by James Schiel, 7 papers by Benjamin F. Shumard, and 5 
in conjunction with Owen (above referred to); and lastly, 5 papers 
by Robert P. Whitfield; these occupying 72 pages. An index of gen-
era and species of invertebrate fossils occupies 52 pages. The work 
is supplied with a general index of subjects and authors, and forms 
an octavo volume of 333 pages. 
Proceedings of the National Museum.-Of this series a prompt distri-
bution is made, signature by signature, as fast, as each 16 pages of 
matter is printed~ thus giving the publication somewhat the character 
of a periodical. 
Volume VIII of the Proceedings of the U.S. National Museum for 
1885 has been completed. It contains descriptive papers by Tarleton 
H. Bean, Charles W. Beckham, H. G. Beyer, R. A. Brock, W. H. Dall, 
Carl H. Eigenman, Walter Faxon, Walter J. Fewkes, J.- M. Flint, S. 
Garman, G. Brown Goode, V. Havard, 0. P. Hay, David S. Jordan, 
Frank II. Knowlton, George N. Lawrence, Frederic .A. Lucas, John 
Belknap Marcou, Otis T. Mason, Seth. E. Meek, George P. Merrill 
Charles R. Orcutt, Edward Potts, Richard Rathbun, Robert Ridgway, 
C. V. Riley, John A. Rider, R. W. Shufeldt, Sidney I. Smith, Silas 
Stearns, Leonhard Stejneger, Charles H. Townsend, Frederick W. True, 
Lucien M. Turner, A. E. Verrill, and Jose ·C. Zeledon. The volume 
contains 762 8vo pages, including introduction, index, and explanatory 
pages, and is illustrated by 15 wood-cut :figures in the text and 25 
plates of relief cuts. 
The Smithsonian Annual Report.-Refe:rence was made in the last 
report (pages 337, 338) to an act of Congress approved March 3, 1885, 
directing that" the annual reports of the Smithsonian Institution shall 
be hereafter printed at the Government Printing Office, in the same 
manner as the annual reports of the heads of Departments are now 
printed for submission in print to the two houses of Congress." The 
Smithsonian reports had previously been submitted to Congress in man-
uscript, requiring a special resolution each year to secure their printing. 
H. Mis.170-2 
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This act, however, did not provide for the printing of any extra copies 
for distribution by members of Congress or by the Institution. The 
usual resolution was therefore introduced in the Senate, and passed 
February 12, 1886. Action on this was not taken, however, by the 
House of Representatives for :five months; when, on July 17, the Sen-
ate resolutio:q. was agreed to, as follows : 
Resolved, 9'C,, That there be printed of the last annual reports of the Smithsonian 
Institution, and of the National Museum, in two octavo volumes, 16,000 extra copies 
of each, of which 3,000 copies shn,11 be for the use of the Senate, 6,000 copies for the 
use of the House of Representatives, and 7,000 copies for the use of the Smithsonian 
Institution. 
In consequence of the growing importance of the National Museum, 
placed by law under the charge of the Smithsonian Institution, the 
annual report of the latter for 1884: is for the first time printed in two 
parts1 or separate volumes, the first part confined to the work of the 
Institution itself, showing its operations, expenditures, and conditfon ; 
and the second part to the progress and condition of the National 
Museum. 
The first volume-the report of the Institution proper for 1884-was 
not delivered until April, 1886; and the second volume-the report of 
the National Museum for the same period, not till several months later. 
The :first volume contains the Journal of Proceedings of the Board of 
Regents of the Institution at the annual meeting held January 21, 
1885; the report of the Executive .Committee of the Board of Re-
gents, for the year 1884, showing in detail the receipts, appropriations, 
and expenditures of the Institution and of the Museum, and their 
present financial condition; the report of the Secretary of the Institu-
tion for the year; together with subordinate reports on the operations of 
international exchanges, &c. This strictly business portion is followed 
by the usual '' General Appendix," in which is given a record of the 
principal scientific progress for the year, namely, in astronomy by Ed-
ward S. Holden; vulcanology and seismology, by Charles G. Rockwood ; 
geography, by F. M. Green z meteorology, by Cleveland Abbe; physics, 
by George F. Barker; chemistry, by H. Carrington Bolton; mineral-
ogy, by Edward S. Dana; bibliography of North American invertebrate 
palreontology, by J.B. Marcou; zoology, by Theodore Gill; and an. 
thropology, by Otis T. Mason. In conclusion are given miscellaneous 
papers relating to the archreology of Northern and Central America, by 
Charles E. Vreeland, J. ]', Bransford, Otis T. l\iason, U. T. Leach, 
Charles M. Smith, and E.T. Wiltheiss. 11:his part forms an octavo vol-
ume of 943 pages, including introductory matter and index, and is illus-
trat d by 7 relief-cut plates and 243 relief-cut figures in the text. 
The econd volume," Report of the United States National Museum 
:£ r th year 1884:,' ·ontuins, Part 1, the report of the assistant direct.or ; 
r ""> r port of the curator and acting curators; Part 3, papers rel-
REPORT OF THE SECRETARY. 19 
ative to particular collections or objects in the Museum, by Otis T. 
Mason, John Murdoch, Frederick W. True, and F. A. Lucas; Part 4, 
Bibliography of the Museum, including publications of the Museum, 
papers by officers of the Museum, and other papers based on Museum 
material; and lastly, as an appendix, Part 5, a list of accessions to the 
Museum during the year, occupying 44 pages. This report forms an 
octavo volume of ix + 458 pages, and is illustrated by 105 relief-cut 
plates. 
I regret to state that no copies of the Report .of 1885 (though for 
some time stereotyped) have yet been received from the Public Printer. 
Publications of the BU1:eau of Ethnology.-During the past year has 
been issued the" Third Annual Report of the Bureau of Ethnology to 
the Secretary of the Smithsonian Institution," by J. W. Powell, Director. 
In addition to the report of the Director, occupying 62 pages, are given 
as accompanying papers "Notes on certain Maya and Mexican Manu-
scripts," by Cyras Thomas; "On Masks, Labrets, and certain aboriginal 
customs," by William H. Dall; "Omaha Sociology," by J. Owen Dorsey; 
"Navajo Weavers," by Dr. Was];iington Matthews; "Prehistoric Tex-
tile Fabrics of the United States, derived from impressions on Pottery,'' 
by W. H. Holmes; concluding with "Illustrated catalogue of a portion 
of the collections made during the field season of 1881," by W. H .. 
Holmes ; and '' Illustrated catalogue of the collections obtained from 
the Pueblos of New Mexico and Arizona in 1881," by James Stevenson. 
The work forms an imperial octavo volume of lxxiv + 606 pages, 
illustrated by 200 wood-cut figures in the text, and 44 full-page plates, 
of which 2 are printed in colors. 
INTERNATIONAL EXCHANGES. 
The system of free exchanges of the scientific production3 of learned 
societies and of individuals, including their distribution to public libra-
ries and universities throughout the world, early established by this 
Institution as one of its most important interests and sen·foes, continues 
to increase annually, with the extending recognition at home and abroad 
of its great utility in promoting "the increase and diffusion of knowl-
edge among men." 
Statistics.-For the year ending June 30, 1886, the receipts for foreign 
transmission were 94,093 packages, weighing 195,404 pounds. The trans-
missions filled 764 boxes, having an aggregate bulk of 5,208 cubic feet. 
For domestic exchanges the number of parcels received and distrib-
uted during tbe fiscal year was 14,496, of which 2,533 parcels (or about 
one-sixth), were received for the library of the Institution. 
For Government exchanges in the same time were received 29 boxes 
containing 56,229 packages, and 114 boxes were sent abroad. 
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As compared with the receipts at quinquennial periods for the past 
15 years the steady increase is well shown in the following table: 
1871. 1876. 1881. 1886. 
(Civil year.) ( Civil year.) (Civil year.) (Fiscal year.) 
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7,730 28,950 13,000 50,750 14,161 50,155 26,162 112,901 
changes ... 3,952 
Government 
14,800 4,853 18,130 7,890 33,291 11,702 39,579 
exchanges. .... ---.. -- --. -. --. -.. -~ -.. - .. 30,000 15,550 34,200 56,229 42,924 ------ ---
Total. .. 11,682 43,750 17,853 98,880 37,601 117,646 94, 093 195,404 
In 1871 and 1876 the exchanges of Government publications were 
not separately registered; the aggregate weight for the year 1876 bas 
been approximately estimated. N otwitbstanding the extraordinary 
stimulus given to the foreign exchanges in 1876, by reason of the Cen-
tennial Exhibition held that year, the years immediately succeeding 
showed no falling off in the total amount of material presented, but on 
the contrary a contin:µal enlargement of the work. 
Assistance by the Government.-In view of the great public and national 
services rendered by the exchange system, in the distribution of Gov-
ernment publications, and in the large accessions of valuable works 
annually made through its instrumentality to the Congressional Library, 
an appropriation has for some years past been granted by Congress in 
aid of this enterprise. And without this support the operations of · the 
exchange service would be very seriously restricted. The usual appro-
priation of $10,000 was granted to the Institution by the last Congress. 
The total expenses of conducting the international exchanges, for the 
last few years, are shown in the following table: 
Expenses of ex- 1883. 1884. 1885. I 1886. 
changes. (Civil year.) (Civil year.) (First 6 months.) (Fiscal year.) 
B'y the Institution .. . $6,192 34 $2,510 71 $3, 307 59 $2,005 80 
By appropriation ...• 7,500 00 10,000 00 5,000 00 10,000 00 
Total cost .... · I 13,692 34 12,510 71 8,.~01 59 12,005 80 
Tho column for 1885, comprising only the first six months of the year 
in the transition from the former civil year in nse by the InstitutioJ 
the pre ent fiscal yoar, one-half only of the Congressional appropria-
tion i credited to that year. 
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Transportation facilities.-The liberal encouragement of the Smith-
sonian exchange operations afforded, by the leading steamship com-
panies in granting~the Institution free freight for its packages and boxes, 
which has existed for many years, still continues; and it is my pleasant 
duty annually to renew the expressions of grateful acknowledgment for 
the generous policy which has so greatly favored and advanced the 
system of exchanges. The following is a list of the companies favoring 
the Institution with the concessions mentioned, and to whose offices I 
desire, on behalf of the Regents, to return their hearty thanks. 
Allan Steamship Company (A. Schumacher & Co., agents), Baltimore. 
Anchor Steamship Line (Henderson & Brother, agents), New York. 
Atlas Steamship Company (Pim, Forwood & Co., agents), New York. 
Bailey, H.B., & Co., New York. 
Bixby, Thomas E., & Co., Boston, Mass. 
Borland, B. R,, New York. 
Boulton, Bliss & Dallett, New York. 
Cameron, R. W., & Co., New York. 
Compagnie Generale Transatlantique (L. de Bobian, agent), New York.-
Cunard Royal Mail Steamship Line (Vernon H. Brown & Co., agents), 
New York. 
Dennison, Thomas, New York. 
Florio-Rubattino Line, New York. 
Ilamburg American Packet Company (Kunhardt & Co., agents), New 
York. 
Inman Steamship Company, New York. 
Merchants' Line of Steamers, New York. 
Monarch Line (Patton, Vickers & Co., agents), New York. 
Munoz y Espriella, New York. 
Murray, Ferris & Co., New York. 
Netherlands .American Steam Navigation Company (H.,Cazaux, agent), 
New York. 
New York and Brazil Steamship Company, New York. 
New York and Mexico Steamship Company, New York. . 
North German Lloyd (agents, Oelrichs & Co., New York; .A.. Schu-
macher & Co., Baltimore). 
Pacific Mail Steamship Company, New York. 
Panama Railroad Company, New York. 
Red Star Line (Peter Wright & Sons, agents), Philadelphia and New 
York. 
White Cross Line of Antwerp (Funch, Edye & Co., agents), New ¥ ork. 
Wilson & Asmus, New York. 
The thanks of the Institution are also-due, and are hereby tendered, 
to the foreign ministers and consuls of the various Governments for 
their assistance in taking charge of the transmission of boxes to the 
countries which they respectively represent. 
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Government Exchanges.-The Smithsonian Institution, as is well known, 
has been made by law the agent of the United States Government for 
conducting the international exchangP-s of public official documents be-
tween it and foreign Governments. By joint resolution of Congress 
(approved March 2, 1867), it was ordered that" fifty copies of all docu-
ments hereafter printed by order of either house of Congress, and fifty 
copies additional of all documents printed in excess of the usual num-
ber, together with :fifty copies of each publication issued by any Depart-
ment or Bureau of the Government, be placed at the disposal of the 
Joint Committee on the Library, who shall exchange the same, through 
the agency of the Smithsonian Institution, for such works published in 
foreign countries, and especially by foreign Governments, as may be 
deemed by said committee an equivalent; said works to be deposited in 
th_e Library of Congress." And by supplemental joint resolution to 
carry the same into better effect (approved July 25, 1868), the Con-
gressional Printer, whenever he shall be so directed by the Joint Com-
mittee on fhe Library, is required to print :fifty copies in addition to the 
. regular number of all documents hereafter printed by order of either 
house of Congress, or by order of any Department or Bureau of the 
Government, and whenever he shall be so directed by the Joint Com-
mittee on the Library, ·one hundred copies additional of all documents 
ordered to be printed in excess of the usual number; said :fifty or one 
hundred copies to be delivered to the Librarian of Congress, to be ex-
changed under the direction of the Joint Committee on tha Library, as 
provided by joint resolution approved March 2, 1867. 
Since the international movement, commencing with the Paris con-
vention of 1875, for promoting the free reciprocal exchange of public 
documents, there has been a growing interest in the subject manifested 
abroad. International conferences, for agreeing upon details, were held 
at Brussels, Belgium, in 1880, in 1883, and :finally in 1886-March 15. 
There are now thirty-seven Governments in exchange with the United 
States, or, counting the duplicate sets sent to the Dominion of Canada, 
(deposited at Ottawa and Toronto), there may be said to be thirty-eight 
foreign recipients. These are: The Argentine Confederation, Bavaria, 
Belgium, Brazil, Buenos Aires, Canada, two sets ( one for the parlia-
mentary library at Ottawa, the other for the legislative library at 
Toronto), Chili, Colombia (United States of), Denmark, France, Ger-
many, Great Britain, Greece, Hayti, Hungary, India, Italy, Japan, 
Mexico, Netherlands, New South Wales, New Zealand, Norway, Portu-
gal, Pru sia, Queensland, Russia, Saxony, South Australia, Spain, 
Sweden, Switzerland, Ta mania, Turkey, Venezuela, Victoria, and Wiir-
temberg. 
During the pa t year boxes 24, 25, and 26 of the series of United 
tatc official publications have been sent to each of tbe above Gov -
ernment . 
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The Library of Gongress.-By the joint resolutions of 1867 and 1868, 
above referred to, the " works published in foreign countries, and es-
pecially by. foreign Governments," that may be obtained by our inter-
national exchanges, are directed ,~ to be deposited in the Library of 
Congress." This great national institution thus becomes the beneficiary 
of this branch of the service, and it is a matter of public interest that 
such returns should be placed on their broadest basis. 
From the last annual report of the Librarian, Mr. A. R. Spofford (for 
the calendar year 1885), the following remarlrs are quotecl. as here 
eminently appropriate: 
"Under the authority of these acts [above cited] the publications of 
the United States have been sent regularly each year to thirty-eight 
foreign Governments, whose ofiicers responded favorably to overtures 
for regular exchanges. Very inadequate retitrns, howeve;, have been 
received from some countries, while from others very rich and impor-
tant stores of documents, including legal, political, historical, and scien-
tific publications, have come to band. Repeated efforts have been made 
by correspondence conducted with forejgn Governments, through the 
Smithsonian. Institution and the Department of State, to secure more 
adequate returns from the Governments to which the publications of 
the United States (an extensive and costly series) have been so liberally 
supplied through a long series of years. Very slight results, however, 
have attended these endeavors. A. few desultory returns were occasion-
ally received, followed by an entire stoppage of the transmission of 
documents. The results of the exchanges thus far has been to supply 
the Library with many publications of permanent value and with many 
more . fragmentary sets of laws,journals, reports, and miscellaneous 
publications, the principal value of which to the collection depends 
upon the completeness of tlle series. The deficiencies in a11 these series 
are very extensive, thus depriving Congress of that full access to the 
current legislation and condition of foreign countries which is so im-
portant to those seeking ofiicial information thereon. 
It has long been apparent that no permanent improvement in the 
very defective operations of these international exchanges can be ex-
pected until some special agency js organized in Europe to give personal 
attention to the practical business of securing full returns of all Govern-
_ment publications. The distribution of documents is scattered in most 
Governments among different bureaus, with no common head. More-
over, most Government publications are issued by arrangement witll 
private publishing houses, instead of by Government presses, thus 
rendering the books to a partial extent publications to which a commer-
cial value is attached, and complicating the question of exchange wit,h 
that of a pecuniary valuation of publications given and received. In 
very few countries is there any general l~w regulating this matter, 
while the various international conferences held at Paris and at Brussels 
with a view to the adoption of a uniform system of exchanges have 
failed to enlist the co-operation of several of the most important Euro-
pean Governments. Moreover, there are issued many special publica-
tions which can be obtained only by special efforts. An agent of the 
United States, either constantly upon the ground, or visiting periodically 
at regular intervals the bureaus of the Government in the various coun-
tries, supplied with full lists both of our wants and of the publications, 
regular and special, of the Government presses, would furnish a per-
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manent and, it may be added, the only efficient guarantee of realizing 
from the system of international exchanges what we have a right to 
expect. 
An initiatory step was taken during the last Congress, when an agent 
in the employ of the Smithsonian·· Institution, in charge of its exchange 
system, was sent to Europe, one-hal( of his expenses being paid· by the 
Institution and one-half out of the Library funds. The results of the 
experiment, although a .first attempt in a new field, were most gratify-
, ing. In the few months devoted to the labor, there were secured· by 
diligent effort, backed by the requisite officiaL authority from the Secre-
tary of the Smithsonian Institution, the Department of State, and the 
Librarian of Congress, very extensive returns of public documents and 
miscellaneous publications. These returns comprised forty-four cases 
and one hundred and sixty packages of books, numbering about 7,000 
volumes, received in-1884-'85, and were collected from the Governments 
of Great Britain, France, Germany, Italy, Belgium, the Netherlands, 
Sweden, Norway, Denmark, Hungary, Saxony, Wiirtemberg, Bavaria, 
and Switzerland, fourteen Governments in all. Vienna was also visited, 
but affairs were not in a state favorable to- the success of negotiations, 
and no result was reached as .to .the publications of the Austrian Gov-
ernment. Several other Governments· from which returns were thus 
secured, have also failed .to continue sending the series of their parlia-
mentary and other documents, the value of which is largely dependent 
upon their continuity. 
The experience of years has amply proved the impossibility of secur- • 
ing any complete or adequate return .from foreign Governments for the 
full and costly series of American Government publications so long fur-
nished them, without direct -and persistent effort, through an agency 
upon the ground, .furnished with adequate credentials, to attend per-
sonally to the whole business. One of. the chief benefits of the initial 
effort already made has been the discovery of the practical obstacles in 
the way of a thoroughly successful system of exchanges. These, it is 
believed, could be removed by.following up the work with each Govern-
ment, while, if neglected, or left to the very uncertain medium of cor-
respondence, the United States will continue to reap very inadequate 
returns for our publications sent abroad. It is recommended that the 
Joint Committee on the Library consider the expediency of providing 
an appropriation to defray the necessary expenses of an agent of inter-
national exchanges, to be sent abroad for a. term of at least six months 
during the present year. 
It is also recommended that the act directing the printing of fifty 
copies of each publication ordered by any Department or Bureau, to be 
de,oted to international exchanges, be so amended as to render its pro-
visions more effective." 
LIBRARY. 
The fact should constantly be borne in mind that the distribution of 
the publications of the Jn13titution secures in return a large amount of 
valuable material which is deposited in the Library of Congress. What. 
ever cost, therefore, there may be to our Government for Smithsonian or 
iuseum reports, &c., is many times repaid by the exchanges received, 
in addition to which the returns for the many volumes of publications 
printed entirely at the expense of the Smithsonian fund find the same 
depository. 
REPORT OF THE SECRETARY. 25 
The following table will show the extent of the additions to the Li-
brary of Congress from this source for the last_ ten years : 
Deposit of books, /c., in the Library of Congress by the Smithsonian Institution from 1875 
to 1886. · 
Vol- Parts. Pam- ¥~ps. Total. umes. phlets. 
------------
1846-187 4 _____ .... -..•..• ~ •..... -....... 26,629 50,225 20,403 5,555 102,812 
1875 ...•............. _ ....•...•......... 1,120 4,016 1,797 114 7,047 
1876 ... __ ................................ 1,017 4,315 1,878 375 7,585 
1877 ............... _ . . ......•.. -.... -•.. 1,889 4,327 2,184 326 8,726 
1878 .....•... --... - --.•.. - -.. -- --· --- --· 1,263 4,976 2,416 74 8,729 
1879. . . . . . • . . . . . . . . . . . . . . . . -.......•.... 1,949 5,852 2,219 183 10,203 
1880 ..................... -............ - . 1,143 5,180 2,095 152 8,570 
1881 ......................... -. - -.. --- -- 1,867 . 7,505 2,399 188 11,959 
1882 .................................... 1,296 8,039 2,302 152 11,789 
1883. . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . ... 1,754 8,134 2,568 219 12,675 
1884 ........... . ..................... --. 1,567 8,826 2,~23 143 12,859 
1885 .................................... 1,942 8,824 6,471 474 17,711 
---------------
Total ....•.. _ •.••••.......•...... 43,436 120,219 49,055 .7, 955 220,665 
Subsequently to this period the enumeration will be made by fiscal 
years (July to July), instead of by calendar years; the last six months 
of the year 1885 being included in the following statement for the past 
year. 
Statement of the books, maps, and charts received by the Smithson-
ian Institution during the year ended June 30, 1886, and transferred to 
the Library of Congress or to that of the National Museum: · 
Volumes: 
Octavo or smaller.. . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . • 1, 428 
Quarto or larger . . . . . . .... · . . . . . .. . . . . . . . . . . . . . . . . 510 
Parts of volumes : 
Octavo or smaller .. .. ... .................... . .... 4,293 




Octavo or smaller. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2, 315 
Quarto or larger. . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . 613 
2,928 
Maps and charts. . . . . . . . . . , . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . 379 
Total . . ~ . . . . . . . . . . ...... . •...... . •.......... . - .... , 16, 266 
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UNITED STATES NATIONAL MUSEUM. 
Five years have elapsed since (the latter part of 1881) the' work of 
moving into the new Museum building was begun. Two years ago I 
. reported that the packing boxes, several thousand in number, contain-
ing the accumulations of many previous years, had for the most part 
been unpacked, and that the ~ntire floor space of the building would 
be soon occupied by exhibition collections. During the current year 
this hoped-for result has been finally attained, and (with the exception 
of one corner of one of the central palls still occupied by one vr two 
collections received at the close of the New Orleans exhibition, and 
which have not been opened on account of delay in preparation of cases 
for their reception) the entire floor space of about 100,000 square feet is 
open to the public, a,nd the collections arranged in accordance with the 
provisional plan of installation. The work of mounting and labelling 
is still iri progress, and each month shows marked advances. From th is 
time forward, however, it will be impossible to dm·elop the collections 
satisfactorily without additional space. The laboratories and workshops 
are entirely inadequate for the storage of the unexhibited collections 
and the accommodation of the preparators and mechanics, and the ex-
hibition halls do not afford suitable opportunity for the display of the 
materials already in order for public examination. Each collection, 
and above all each department, should have a hall of its own, more or 
less completely isolated from those which adjoin it. When several col-
lections are placed side by side in the same department much is lost 
in respect to effect and convenience of study, not to mention the still 
greater disadvantage of overcrowded space. 
As soon as Congress shall see fit to provide another Museum building, 
the collections being now so completely under control, and the force of 
curators, assistants, and pre para tors so well organized and so thoroughly 
prepared for the task, within eighteen months, or at the most two years, 
a space twice as large as that now occupied can be filled with cases of 
specimens thorougM.y mounted for exhibition. 
The development of the l\Iuseum during the past year has been 
unexpectedly great, as may be judged from tbc fact that about fifteen 
hundred separate lots of specimens have been received. A certain pro-
portion of these were obtained from Government expeditions and surveys 
and material of perhaps equal value through exchange, but by far the 
largest part of tbe increase, both in quantity and value, has been in 
the form of gifts. 
It is perbaps too early iu the history of the Museum to take into 
con ideration the question of the extent and nature of its future dernl-
opm nt. uch in titutions are most succe sfnl and useful when the 
r . nl of natur, l proce: ·es f growth. 
'\ ? m, y pr fit to a certain e, tent by the xp rience of other nations, 
1 nt. he .... Tational u enm of the Uuite<l States wm of necessity have 
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features peculiar to itself, developed in response to the peculiar needs 
of the people of this continent. It should be remembered that the na-
tional collections of every principal European nation are divided into 
several groups, each under separate administration, though often under 
the general control of some central authority. In France, for instance, 
most of the museums are under the Ministry of Public Instruction, and 
in England, to a less extent, under the Department of Science and Art. 
In London, in Parjs, in Berlin, and in Vienna the public collections 
are scattered through various parts of the city, ii;t museums with dis-
tinctive names and more or less independent organizations, and by no 
means always harmonious with each other. Much'. of the work which 
should ,properly be done by these museums is omitted, because none of 
them have seen fit to undertake it, and, on the other hand, much work 
is duplicated, which is perhaps equally unfortunate, collections of simi-
lar scope and purpose being maintained in different parts of the same 
city. One of the chief objections to such division of effort is that much 
of the value of large collections in any department is lost by failure to 
concentrate them where they may be studied and compared side by 
side. In Washington the national collections are all, without ex-
ception, concentrated in one set of buildings. The Army Medical Mu-
seum will soon occupy a building side by side with those· under the 
control of the Smithsonian Institution, and this proximity and the long 
established policy of co-operation between the two institutions will ren-
der them, for all practical purposes, united. 
It is possible that, in the future, museums of specialties, occupying 
buildings of their own, may grow up u:pder the control of other Execu-
tive Departments of the Government, but it is not likely that they will 
be veryremotefrom the chain of museum buildings already in process of 
formation, -and a harmonious system of co -operation will doubtless al-
ways be practicable. In the mean time the Smithsonian Institution, as 
the legal custodian of Government collections, should undoubtedly pre-
serve everything which may be serviceable for the dev·elopment in 
Washington of one of the greatest museums in the world. It will be 
neither practicable nor desirable to gather together in Washington col-
lections of ancient and medireval art, such as those which adorn the 
capitals of Europe; but a representative series of such objects will un-
doubtedly grow up which shall be sufficiently large and well selooted to 
enable Americans to understand the~e subjects in a general wa;r, to edu-
cate the public taste, and to promote, so far as possible, the study of 
the elements of art and the history of civilization, as well as to forward 
the growth of the arts of design. This having been accomplished, a · 
large part of the attention of the Museum would naturally be directed 
toward the exhibition of the geology and natural history of America, 
and at the same time its natural resources, to the preservation of me-
morials of its aboriginal inhabitants, and the exposition of the arts and 
industries of America. 
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In referring to the industries of America it is not intended to recom-
mend .that anything similar to what is generally understood as an "in-
dustrial exhibition" should be attempted. The element of competitive 
display should not be admitted, and no two objects of precisely similat 
import should ever be placed side by side, least of all, if of modern 
manufacture. Such has hitherto been the policy of the Museum, and 
should it ever be interfered with, it is to be feared that much of the use-
fulness of the Museum would be destroyed, both from a scientific and 
educational standpoint. 
The principal European museums have been carefully studied by 
officers of the Museum, and we have already profited largely by the 
knowledge thus gained of 1heir successes and their failures. A report 
upon the great museums of the world is in preparation and will proba-
bly be published next year. 
It must be remembered that the '' National Museum" is actually of re-
cent origin, although the idea has been ·under consideration for many 
years. As recently as 1877 the appropriation made by Congress for its 
support was only $10,000. The "N ationa1 Museum" was not recognized 
by that ·name in the Congressional appropriation bills until 1876, al-
though the term was used in the reports of the Secretary of the Smith-
sonian Institution. as early as 1868, * and although the national collec-
tions were transferred to the custody of the Institution in 1858, in ac-
cordance with the act of incorporation passed in 1846, by which it is 
provided that " all objects of art and of foreign and curious research, 
and all objects of naturul history, plants, and geological and mineral-
ogical specimens belonging or hereafter to belong to the United States, 
which may be in the city of Washington," shall be delivered to the Re. 
gents of the Smithsonian Institution, and, together with the new speci-
mens obtained by exchange, donation, or otherwise, $hall be so ar-
ranged and classified as best to facilitate their examination and study.t 
Nearly half a century bas passed since the United States, by the pro-
visions of the will of James Smithson, first became proprietor of a scien-
tific collection, in the shape of the Smithson minerals and meteorites; 
it is forty-five years since the National Institute was founded, with great 
prestige and :influence, for the avowed purpose of organizing a National 
Museum of Natural History; forty since Congress threw upon the 
Regents of the Si;nithsonian Institution the responsibility of caring for 
the so-called" National Cabinet of Curiosities;" twenty-nine since this 
responsibility was finally accepted and these collections were transferred 
to the Smithsonian building; thirty-seven since the Institution began 
to make collections of its own; ten since Congress formally adopted 
• See Report Smithsonian Institution, 1867, p. 55. 
t An act to esfablish the "Smithsonian Institution" for the increase and diffusion of 
u ful knowledge among men. (Approved August 10, 1846; Revised Statutee, title 
lxxiii, sections 5570-5504.) Seo also Revised Statutes, section 5586, and Statutes 
Forty-fifth Congress, third ession, chap. 182, p. 894. 
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the National Museum as its ward, and five since the Museum has had 
a shelter exclusively its own and an appropriation in any way adequate 
to the necessities of its admini~trative work. With the year 1880 be-
gan an epoch in the history of the Museum, since at this time Congress 
saw fit to recognize the claims of the Museum by increasing the appro-
priations for its preservation and installation from $45,000 to $145,000. 
Their responsibility in the matter they had, however, recognized in 
1879 by appropriating $250,000 for the construction of a fire-proof build-
ing. The claims of the Museum to increased support had been before 
them for three or four years, ever since, indeed, by their own act, in 
connection with the preparations for the participation of the Govern-
ment Departments in the International Exposition in Philadelphia, and 
tile valuable gifts of foreign Governments upon that occasion, the 
Smithsonian building had been filled. to overflowing with unassorted 
material of the highest value for educational and scientific uses. 
Thirteen years ago, as Assistant Secretary, I pointed out in my report 
to the Secretary of the Institution that the annual growth of the Mu-
seum was undoubtedly greater than that of any other in the world; 
that is, so far as the accession of great masses of material was con-
cerned. The increase at present is much greater than formerly, but 
the accessions are much more manageable, owing to the larger number 
of assistants employed. For twenty years the Assistant Secretary of 
the Smithsonian Institution, with the help of one or two laborers and 
such students as happened to volunteer their aid, performed all the 
duties of curatorship of the national collections. It was not until 187 4 
that a special staff of Museum assistants was recognized, with duties 
apart from the executive work of the Institution, and not until 1875 that 
the office of curator was established, that office being held by the as-
sistant secretary from 1875 to 1878. Up to 1880 there was still but one 
curator, with a number of " assistants," but during that year an execu-
tive officer, with the grade of assistant director, was appointed, and the 
five principal assistants in the Museum were designated curators. The 
present organization of the personnel, then, dates back only five years, 
to the time when preparations were being mado for taking possession 
of the new building. 
The staff, as now organized, consists of two classe&, the scientific offi-
cers or curators, and the administrative officers; the former reporting 
to the Director of the Museum, the latter to the assistant director, who 
also has general supervision of the administrative work of the curators. 
There are at present 28 curatorships, some of which are divided, so 
that the number of heads of departments or sub-departments is 26, 
and the total number of men in the scientific st.aft' 30, of whom 13 are in 
the l)ay of the Muse um, and the others are honorary, some being detailed 
for this duty by the Director of the Geological Survey, by the Director 
of the Bureau of Ethnology, others by the Commissioner of Fish an<.l 
Fisheries, and by the Secretary of the Navy, two being ·volW1teers. It 
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may be stated that these details are in every instance made in the 
interests of co-operation by those Bureaus of the Government engaged 
in work closely connected with that of the Museum. The paleon-
tologists of the Geological Survey find it so much to their ad vantage to 
have access to the paleontological collections of the Museum and the 
use of the laboratories, storage cases, and general administrative appli-
ances of the Museum) that they are permitted by their chief to assume 
the responsibilities of curatorships and perform·a general work of super-
vision. In nearly every case, however, the Mu<:;eum supplies the honor-
a,ry curators with assistants, who relieve them of much of the routine 
work. 
Very few important changes or additions have been made during the 
fiscal year covered by this report. 
In the departments of mollusks and of entomology, an assistant cu-
rator has been appointed, the honorary curators of these departments 
having found it impossible to attend to the routine work as well as 
identify, classify, and arrange the specimens for exhibition and study 
purposes. 
A brief review of what has been accomplished in each department 
during the year will be, perhaps, the most satisfactory mode of bring-
ing before the Regents the present methods and tendencies of the work 
in the Museum. I shall not however attempt to discuss the additions 
of the year, except so far as these are incidentally referred to as the re-
sults of explorations made under the direction, or with the co-operation 
of the Institution. A list of these, with geographical and topograph- · 
ical indices, and a list of donors, will be found in the second part of this 
report, in connection with the detailed reports of the Assistant Director 
and curators of the Museum upon its current work. 
A census of the collections made in 1884 showed an estimated total of 
1,471,000 "lots"of specimens in the Museum. The number at the present 
time is 2,420,934. The total number of "lots" of specimens received 
during the year and separately entered on the record of accessions is 
1,496, including 6,890 separate packages. The construction of cases has 
been constantly in progress, and during the year there have been re-
ceived and fitted fqr use and placed in the exhibition halls 84 cases, 
chiefly of the standard patterns. Forty-five storage cases have been 
made for use in the laboratories, 5,400 wooden drawers and trays, and 
54,000 pasteboard trays. There have also been purchased 3,504 glass 
jars, for storage and exhibition of alcoholic specimens, and 24 barrel 
(1,115 gallons) of 98 per cent. alcohol. 
The chief clerk of the l\.Iuseum recently appointed has given much of 
hi time during the pa t :year to reorganizing and supervising the depart-
ment of property and upplie ; methoclizing and formulating rules and 
r gulations for governing the same. The changes that have been made 
have alr ady proven of great practical benefit, simplifying, as they do, 
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methods of procedure in purchase of supplies and payment of bills, and 
of locating responsibility for kind and quality of articles furnished and 
for their proper use and care. 
The distribution of duplicates has been much the same as in previous 
years. About twenty-four thousand specimens have been sent out to 118 
institutions and societies; those to institutions in the United States are 
generally gifts, though many were sent in the way of exchange. For all 
foreign sendings, equivalents in the way of exchange have been received 
or promised. 
The total number of visitors to the Museum building has been 174,225, 
to the Smithsonian building 88,960; the total number considerably 
exceeding 200,000. Over 1,000,000 persons are estimated to have vis-
ited the Museum since the completion of the new building. 
The publications of the Museum have been carried on with greater 
activity than usual during the year, Bulletins numbered 23, 28, 29, and 
30 having been published. 
In addition to these Bulletins the manuscript of No. 31 was put in 
type during the year. Volume VII of the Proceedings of the Museum 
for 1884 was published in its complete form, and the printing of Vol-
ume VIII for 1885 was completed, and an edition of 200 copies distrib-
uted in signatures. This form of publication has been adopted to secure 
the rapid promulgation of the work of the Museum, and the signatures 
are placed at once in the hands of the principal scientific institutions 
and of specialists who are directly interested in the work in progress 
in the Museum. The remainder of the edition of 1,000 copies is pub-
lished in bound volum"es, and in time appears for general distribution 
in the miscellaneous collections of the Smithsonian Institution. 
An order for the publication of Volume IX of the Proceedings (for 
1886) was not obtained from the Secretary of the Interior until after 
the close of the fiscal year, and for six months the Museum was without 
any means of publishing the results of its current work. Several 
· papers which properly should have been published in this serial were 
sent elsewhere to be printed. The Proceedings of the Biological Society 
(published with_ the co-operation of the Smithsonian Institution) .was 
employed to relieve this temporary lack of publishing faciHties. Im-
portant papers by Mr. Ridgway upon the Birds of the Island of Cozu-
mel, and other papers by Messrs. Bean, Dresel, Dall, Riley, an(1 Rath-
bun were made public through this medium. 
The total number of pages published by the Museum during the year 
was 1,642, and that of papers 48; the total number of labels printed 
was about u,000. It has not been found necessary to introduce any 
changes in the general style of type or form of the labels. The number 
of labels now on file is about 25,000, and requires the constant atten-
tion of one person to care for and store them in proper condition for 
ready reference. They are arranged in standard unit drawers, about 
100 in number, and are delivered to the curators of the several depart-
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ments as may be required. There is still much work to be done in 
labelling specimens, and it has been found necessary, on account of the 
time required in printing, to prepare writte~ labels for temporary dis-
play with m~ny of the exhibits. 
The work of the Museum library has been developing on the old lines 
of administration, and in addition to the central reference library, which 
now includes volumes and pamphlets, sectional libraries have been es-
tablished in the scientific departments, each under the control of the 
curator, and including the works especially needed by· him in his daily 
work. All the sectional libraries are, of course, under the supervision 
of the librarian. 
One of the principal improvements of the year has been the placing 
of temporary covers on the collection of pamphiets ( of which there are 
over 2,000) constituting that pa,rt of the library which is most frequently 
consulted. 
· · The operations of the staff of preparai,tors are discussed at length in 
their proper place. The amount of work accomplished has been equal 
to that of previous years, and it is a source of satisfaction to know. that 
the standard of excellence is improving, not only in respect to individ-
ual excellence but in the manner of labeling and displaying the collec-
tions in the exhibition cases. We are constantly called upon for plans 
of the cases and fittings in use in the Museum, and also to allow officers 
of other museums opportunities to study our methods of adminh;tration. 
At no time during the year have there been less than six or eight 
students thus engaged. In response to such applications, as well as to 
the letters which are almost daily received, making inquiries into our 
methods of work, it is our policy to make a cordial response. It is con-
sidered germane to the objects of a national museum to render the re-
sults of its labors useful to similar institutions throughout the country, 
and to encourage in this way, as well as by the distribution of specimens, 
the growth of the museum idea in the United States. 
For the purpose of encouraging the new school of taxidermists and 
giving encouragement to the movement for the improvement of mounted 
animals in the Museum, a space has been allotted in one of the exhibi-
tion halls to the Society of American Taxidermists, and already a very 
creditable collection has been placed on view, the object of which is to 
explain the improved methods of modern taxidermy, and to show ex-
amples of what is considered tb.e highest artistic and mechanical per-
fection in the art. A number of prize pieces from the annual exhibi-
tions of the Society of Taxidermists have been given or lent by their 
authors. This collection is under tho charge of Mr. Ilornaday, chief 
taxidermist of the Museum. 
The collections sent to the New Orleans Exposition, were all returned 
to the Mn eum h rtly aftei the beginning of the year, and have long 
ince be restored to their prop ·r places in the exhibition or reserve 
series. A con iderable umber of duplicates thus returned have been 
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placed in storage subject to future calls of similar nature. The assist-
ant director, who represented the Smithsonian Institution in the Gov-
ernment Board in charge of exhibition work, has completed and handed 
in to the chairman of the Board his portion of the official report, and 
(so far as we have been informed) the work of the Board has been com-
pleted. A number of exhibits obtained by the State Department for 
the second New-Orleans Exbibition have, since its close in AprH, been 
turned over to the Museum by Mr. C. S. Hill, the representative of that 
Department. 
I. The Department of Arts and Industries.-In this department, which 
is under the curatorship of the Assistant Director of the Museum, Mr. 
G. Brown Goode, are assembled together for convenience a number of 
special collections mainly of recent orig,in which may very possibly in 
future be grouped in quite different relations. The scope is necessarily 
general and indefinite, and I shall simply call attention to the present con-
dition of some of the most important groups of objects which it contains. 
The section of textiles already includes a very full series of the ani- , 
mal and vegetable fibers used throughout the world, together with good 
representations of devices for spinning and weaving, and of the various 
products of tbe textile industries. This collection is nearly all perma-
nently installed, provided with printed labels, and illustrated by dia-
grams. For lack of room, fully half of the material ready for exhi-
bition has been stored away, and the-cases prepared for its display are 
in boxes in the .Armory building. The space assigned to the exhibition 
series is still so crowded that the objects cannot be satisfactorily exam-
ined. Work upon this and other allied technological sections under tbe 
charge of Mr. Romyn Hitchcock, being so greatly impeded for lack of 
accommodation, he applied for and obtained a furlough of two years, 
and, having accepted a professorship in the University of Osaka, in 
Japan, is making a special study of Oriental technology. 
To the collection of food substances, also under the charge of Mr. 
Hi too cock, is assigned a large quantity of unassorted material. The few 
cases now on exhibition contain the foods of the North American In-
. dians, of Japan and China, and some of the more curious and unusual 
artic1:es of diet. There· are also two cases of educational importance 
which exhibit graphically the composition of the human body and its 
uaily expenditure of tissues and the manner in which this is compen-
sated for by daily rations of food. This collection is modeled after the 
famous collection of similar character prepared by Dr. Lankester and 
others for the Betbnal Green Museum in London. It is however based 
upon an entirely new series of analyses, and upon a revised plan prepared 
by Prof. W. 0. Atwater, of Wesleyan University, and corresponds to the 
latest views in physiological chemistry. 
The collections in chemical technology already have a good nucleus, 
and the chemical_manufactures and their products and methods should 
ultimately occupy a prominent position in the plan of the Museum. The 
H. Mis. 170-3 
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material now on band is only incidentally displayed, and a considerable 
portion of it is temporarily appropriated with the materia medica col-
lection. 
The collections of materia medica are still under the charge of Dr. H. 
G. Beyer, U. S·. Navy, detailed by the Surgeon-General of the Navy for 
~his special duty. Its increase during the year has been greater than 
during any previous year except the first, when the nucleus of the col-
lection wa1s formed from the collections received from different national 
departments at the Centennial, and the gifts of W. H. Schieffelin & Co., 
of New York, tlle accessions having been remarkable for their interest 
and value. Amongst the most important accessions may be mentioned 
those receirnd from the Governments of Jamaica, Japan, and Mexico: 
the collection of Dr. Ed ward Palmer from the States and 'rerritories of 
the Southwest; and the gifts of F. Stearns & Co., of Detroit, Mich., 
and W. S. Thompson, of Washington, D. C. 
There are 3,326 specimens on exhibition, to 1,457 of which are attached 
printed labels. The entire collection now includes 4,850 specimens, and 
409 e11tries have been added to the catalogue during the year. A de-
scriptive catalogue of the collection is now in preparation and will prob-
ably be completed in the coming year. 
The attention of the curator has been devoted especially to perfect-
ing a,nd completing ·the collection in accordance with the very elaborate 
plan which is presented in Part II, of the Museum Report. 
In addition to the work upon· the collection the curator bas been 
carrying on important investigations on the physiological action of drugs. 
Seven original papers embodying the results of his investigations have 
been published, two are in press, and others are in progress. 
Since the hall containing the fisheries collection was opened to the 
public, in l\fay, 1884, there has been constant improvement in the con-
dition of the material exhibited, and a number of important additions 
have been made, although from the fact that the collections are already 
so complete, its growth has been comparatively less extensive than that 
of tbe other departments. T.he fisheries of North America are already 
so thoroughly represented that there can be but little necessit.y for ex-
tending this portion of the department except by keeping it abreast of 
the time, by exhibiting modern improvements in apparatus, aud by the 
building up of certain local serie~ of slight jmportance, such as the 
Chine~e fishery apparatus from the Pacific coast. There are still want-
ing illustrations of the foreign fisheries, some of which hav-e been filled 
ince this tlepartment bas been referred to in this report. Important 
collections lw,ve been received from the Government of Siam, through 
1ini ter Ilalderman; from the Government of Japan· and the exten-
i e coll ction from Great Brita.in, Sweden, Spain, France, Holland, 
and r ce, acquire<l at the clo e of the London Exhibition have been 
. . ' m,; rnc r orat 1 in th~ cxhi ition erie . 
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No dcpartmeut of tho Museum is perllaps more at a disadvantage from 
tho limited space which it occupies than this. In the recent exhibition 
at London, the American section alone occupied nearly three times the 
space wbich is here occupied by fishery exhibits from all parts of the 
world. Many important things cannot be displayed, others of interest 
are suspended from the wall at so great a height that they are seen by 
but few, and cannot be examined by those who know of their existence, 
while it is impossible to group together by countries, properly, series of 
specimens which would be much improved by this kind of installation. 
Furthermore, the cases are so closely massed that the availability of the 
collection is interfered with. The section of fish-culture is almost en-
tirely crowded out, many of the most important objects having been sent 
elsew lrnre for storage. The fisheries collection has been for the past two 
years under the curatorship of R. Edward Earll, who also has in hand 
the collection of animal products, which, since the return of the collec-
tions from the New Orleans Exhibition, has been installed in a very 
effective manner in one of the large central halls. This collection, which 
was begun in connection with the Philadelphia Exhibition and greatly 
extended for that of New Orleans, is of great popular interest, as well 
as of considerable economic importance. The 1,597 specimens now on 
' exhibition illustrate the applications of all products derived from the 
animal kingdom in the arts and industries Not more than half the ma-
terial available for the purpose is now displayed to the public, though 
this collection like that of fisheries is one which derives much of its 
value from having each class represented by a large number of speci-
mens, since every additional well selected object adds· to the interest 
of the objects exhibited. The total number of specimens is 2,793. 
The collection of historic relics includes oqjects of national interest 
relating to the history of soldiers, statesmen, and iµiportant events, and 
includes several hundred objects. This collection has been increased 
during the year by the addition of many manuscript papers, including 
letters, military orders, and other official papers, pertaining to the co-
lonial Governme~t and to the periods of the Revolutionary and later 
wars. The most prominent exhibit is that of the Washington relics, 
transferred to the Museum in 1883 by the Commissioner of Patents, 
an<l consisting of several hundred objects, including many articles of 
household use, that belonged to Washington, besides his tents and 
camp equipage, used by him during the Revolutionary war. There are 
also many relics of other soldiers and naval officers, presented to them 
by foreign Governments. Among these may be mentioned swords and 
guns presented to President Jefferson, Commodore Perry, General Rip-
ley, General Grant, and others. There are also memorials of many of 
the Arctic expeditions sent out by the United -States and English Gov-
ernments during the last forty years, including relics of Sir John Frank-
lin, McOlintock, Kane, Hall, and De Long's expeditions. There have 
been added during the year a number of relics of the Southern Confed-
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eracy, and it is hoped to largely increase this interesting collection by 
the addition of similar memorials of the Northern armies. The collec-
tion of coins and medals is receiving some additions, and already about 
2,000 specimens have been ·placed on exhibition. The medals pertain-
ing to the history of the United States were deposited in the :Museum 
by the Director of the Mint, and include bronze copies in duplicate of 
all the medals that have been struck at the Mint since its organization. 
Numerous foreign medals, presented to the Smithsonian Institution at 
various times, are also arranged in -thi-s collection. The coin series is 
fast increasing, and much work has been done in classifying and label-
ing about 2,000 specimens of ancient Greek and Roman coins, recently 
presented to the Museum. It is intended to arrange a series of the coins 
by countries, showing with them also paper currenny and postage 
stamps, giving, as far as possible, the history of each coinage. Mr. A. 
Howard Clark bas been placed in charge of this specialty. 
Closely related to the historical collection is the series illustrating the 
history of steam transportation, under the cbarge of Mr. J.E. Watkins, 
of Camden, N. J. The John Bull engine, imported from England in 
1831, the model after which all subsequent American engines have 
been constructed, has been given to the Museum by the Pennsykania 
Railroad Company and placed on exhibition; and adjoining this is a 
case in which there a.re already assembled about forty objects illustrating 
the beginnings of the American railroad system. It is greatly to be 
hoped that this important subject may be given an opportunity to grow. 
The collection of scientific instruments owes its interest at present 
chiefly to the historical associations of most of the apparatus displayed, 
including as it does instruments used by Priestly, Henry, and Hare. 
The original telegraphic instrument of Morse and Vail is also here 
shown. 
The collections of musical instruments, modern pottery, and porcelain, 
lacquer, and the process of engraving are partially displayed, and when 
cases and floor space sha11 become available, w11l soon develop into im-
portant features. 
II. (A) Department of Ethnology.-The growth of the department of 
Ethnology during the year has been very great. The principal efforts 
of the curator, Prof. 0. T. Mason, are still in the direction of reducing 
material to sy tematic order and arranging it in a manner available for 
future ·tutly and exhibition. Mueh more space is necessary for the 
pr per prosecution of this work. Owing to this fact, as well as to delay 
in c nstruction of cases and printing of labels, several series nearly 
r ady for fin·a1 di play cannot at present be exhibited. 
Th epartment, although one of the large t, is one of the younge t 
I , m. T the cienc of thnology have not been applied 
rule. of trict cla s ification Ion rr 1n·c"·alent in the other 
, n i ha fallen to th lot of the new curator to de-
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'Velop a detailed system of arrangement in connection with the prelimi-
nary handling of the collections. With this object in view, certain 
rooms and areas have been assigned, and in these have been grouped, 
with special reference to their :final installation, certain large classes of 
objects, such as the weapons of war and the chase, implements of agri-. 
culture, and other primitive industries. In addition to these great 
series of objects, classified according to function, other groups of objects 
have been arranged in accordance with another idea of classification, 
which is deemed of equal importance, namely, that of race. 
The Eskimo collection, for instance, has been arranged in table cases 
in one of the exhibitiorvhalls, in accordance with the ethnic idea, although 
in the minor details of classification function. and form, as well as geo-
graphical distribution, have been followed.· 
A preliminary study of the collection of basketry has been completed. 
A paper upon the baskets of uncivilized peoples, with numerous illus-
trations, was published in the Museum report for 1884, and a represent-
ative series placed on exhibition with provisional labels. The throwing-
sticks and sinew back-bows have been the subject of papers, and are 
now on exhibition. The curator has in progress investigations upon 
sever~! groups of objects, notably the history and technology of archery; 
upon transportation as effected by man without the aid of domestic 
animals or mechanism; upon the peculiar industries of several handi-
crafts; upon the Hoopah Indians of California. 
The underlying ideas in these investigations, a :first installment of 
which was published in the last repo!-'t of this Museum, are (1) that 
the methods of strict classification and nomenclature already applied 
in the other natural sciences are equally applicable to anthropology; (2) 
that a trustworthy and minute study of modern savage and barbarous 
,technique is absolutely requisite to the arcbmologist and technologist 
in reconstructing the history of civilization. 
II (B). Department of American Aboriginal Pottery.-The collections 
in this department have continued to increase with astonishing rapidity, 
and the extensive accessions which have been received through the 
Bureau of Ethnology, and from other sources, have been of the great-
est scientific importance and popular interest. One of the four large 
central halls of the Museum is devoted entirely to this subject, and the 
removal of the collections of South American aboriginal pottery and of 
the extensive collections from the mounds which have for many years 
been accumulating in the Archmological Hall of the Smithsonian build-
ing, have filled it up to such an extent that it is difficult to :find room 
for the new material as it comes in. 
During the year a portion of the hall bas · been thrown open to the 
public, although it has been necessary to retain one-half of the floor space · 
as a work room. The exhibition case surrounding the walls .of this 
room is probably the large,st jn exjstence in any museum, being 260 feet 
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in length, 4 feet 9 inches in ,depth , and, being double throughout, its 
entire length is virtually 520 feet. Double the space now allotted this 
department is necessary for its proper display, and the value of the 
material here concentrated is practically inestimable, since even the 
. modern tribes, who are still making pottery similar in its general char-
, acter to that which is here preserved, have deteriorated to such a 
degree in their artistic capacity or skill, that their products are not 
therefore an exponent of their original artistic capabilities. So ex-
haustive and monographic is this collection th~t it is impossible that 
any thorough work can be done upon the American aboriginal pottery 
which shall not in great part be based upon this collection. 
The detail from the Bureau of Ethnology of Mr. William H. Holmes 
as honorary curator of this department has been continued. 
In addition to his administrative work, he lrns been engaged in the 
preparation of a monograph of a number of collections from the prov• 
ince of Ohiriqui in Colombia. 
The collections made under the direction of the Bureau of Ethnology 
in the Mississippi Valley by Dr. Cyrus Thomas, are deserving of special 
mention, as well as those of Col. James Stevenson and Mr. E.W. Nelson 
in the Pueblo country of the Southwest. 
III. Department of Antiquities.-The report of the curator, Dr. Rau, 
for the current year, is an exhaustive geographical review of the acces-
sions, some of the most important of which are illustrated by draw-
ings. The total number of accessions has been 2,751; all ~xcepting 84 
were of sufficient importance to be added to the exhibition and study 
series, which now include over 40,000 spec.imens. In the arrangement of 
the archreological collections, Dr. Rau is taking advantage of the addi-
tional space placed at his command by the removal of the ethnological 
collections to the new building, to display his material in a manner more 
instructive to the public and more useful to the special investigator. 
The general collection is now, and was in the past, arranged primarily 
by material; all objects of stone are together, as are also those of cop-
per, bone, horn, she11, clay,. and wood; secondarily by form and func-
tion, stone pestles, arrow-heads, or knives are placed together, the 
ruu.est and most primitive beginning the series, the most perfect at its 
close, the locality of each specimen being clearly indicated upon its 
label. Stone cells are arranged, anu similar groups are made of ham-
m red knive , &c.; thirdly, a progressive arrangement is adopted, the 
. rude t and n10 t primitive of the celts, for instance, being at the be-
ginning f the, rie , and the most perfect and elaborate at the en<l . 
uring th ear one 11 undred and nineteen of these special col]ec-
i n. h, Ye en placed on exhibition. This form of special collection 
i. oming of r at importance in thi department as well as in tll 
p rtm 1 f bnol ,., · which ha already been referred to. Tile rapid 
a. , th pr : 11 tim in the <1 p, rt1 nt of archreology is du to 
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the work done by the parties sent out for exploration by the Bureau of 
Ethnology. This policy, although more thoroughly carried out than 
has been practicable hitherto, dates back to the :early history of the 
Museum. Certain monographic collections of this sort have been on 
exhibition since 1870 or longer. 
Dr. Rau is engaged upon the preparation of an illustrated work on 
North .American prehjstoric objects, which is designed to serve as a 
guide for visitors to the department and as an explanation of the termi-
nology of North .American archreology. This will bear the title, ".A 
Classification of the North American Prehistoric Relics in the United 
States National Museum." This book will be fully· illustrated and it is 
hoped will be published in the ensuing year. 
IV. Depart11ient of lVImnmals.-The most important accessions to this 
department in this, as in previous years, have been in the shape of single 
specimens sent from zoological gardens and menageries, which have 
shown a great deal of liberality to the Museum in this respect. · 
The administrative work of the department has been directed chiefly 
to the preparation for an entire rearrangement of the exhibition series, 
when the promised new cases shall have been completed. Many of the 
most valuable specimens in the mounted series are of such a large size 
that it has not hitherto been practicable to inclose them under glass or 
to protect them from mutilation. The larger laboratory rooms into 
wLich the department moved just before the beginning of the year 
have been utilized for an entire rearrangement of the collection which 
hitherto has been stored in the bases of the cases in the exhibition hall. 
The entire collection has been carefully studied and identified with.the 
exception of the Soricidce, and good progress was made in the prepara-
tion of the card catalogue of the collection. 
The curator, Mr. F:W. True~ bas in progress extensive investigations 
on .American cetaceans, and is at present engaged upon a revision of 
the dolphins of the world. During the yearhe visited various points 
on the coast of North Carolina, in behalf of the Fish Commission, to se-
cure material for his work. .A report was prepared during the year upon 
the mammals collected by E.W. Nelson and C. L. McKay in .Alaska. 
V (A). Department of .Birds.-The growth of the department during 
the year has been very satisfactory, the number of specimens added to 
the collection being 4,147. The largest single accession was the collec-
tion made by the U. S. Fish Commission steamer A.lbatros8 in the 
Bahamas, of 1,000 specimens and about ·75 species, of which 5 were new 
to science. .Another valuable collection, 243 specimens, 81 species, 1 
new to the fauna of North America, was obtained in A.laska by Mr. 
Charles H. Townsend while ou a mission for the Fish Commission. Mr. 
Henry Seebohm, of London, bas given to the Museum 171 specimens, 
68 species, chiefly from Siberia, and of great value to the collections. 
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An important part of the administrative work of the curator has been 
the extension of the collections through exchange, and several of the 
most important accessions have been thus acquired. Among the most 
important exchanges have been those with the Mnsee d'Histoire Nat-
urelle, of Paris, 86 specimens, 79 species, from Madagascar and Cochin 
China; with the British Museum, 225 specimens, 179 species, from In-
dia and Europe; with the Mexican Geographical Exploring Expedition, 
135 specimens, 75 species, and with Count Hans Von Berlepscb, of 
Munden, Germany, 60 specimens, 50 species, of South American birds. 
Two thousand five hundred and eighty-one specimens have been sent 
out in exchange and a full equivalent received. The routine work bas 
been pushed forward as rapidly as possible, the exhibition series having 
been entirely arranged and twelve additional exhibition cases filled. 
More than half of the mounted collection has been transferred to exhi-
bition stands of the improved standard, recently adopted. The final 
l;1beling of the exhibition series has been deferred by delays at the 
Government Printing Office, and advantage has been taken of the delay 
to revise the labels, in order that they may accord with the order of 
classification adopted by the American Ornithologists' Union. The 
"Code and Check-list of North American Birds," adopted by the Ameri-
can Ornithologists' Union, which has been published during the year, 
was prepared by a committee of the Union holding its sessions in the 
Ornithological Laboratory of the Museum, and the systematic work in-
volved was based upon the national collections. The almost universal 
adoption of this check-list in America, and the consequent harmony of 
arrangement between the national collections and those in museum col-
lections throughout the country, will not only greatly facilitate the work 
of this department in the future, but will be of great ad vantage to the 
progress of ornithology. 
The curator, Mr. Ridgway, and the assistant curator, Dr. Stejneger, 
have published about fifty papers upon the collections during the year, 
occupying about 500 octavo pages. · 
Among the investigations in progress are Mr. Ridgway's studies 
of Empidonax, Pujfinus, Larus, ..l/JJstrelata, Odlinus, and Lagopus. Mr. 
Ridgway has also in preparation a manual of North American birds for 
the use of naturalists and sportsmen. Dr. Stejneger has in preparation 
a monograph of the birds of Japan, for use in the preparation of which 
th Japanese overnment has sent out a large number of specimens. 
nother important re earch completed during the year was that by 
rofe or Ferrari-Perez, of the Geographical Exploring Expeu.ition of 
fexi o, upon the ire] of Mexico, the entire collection of birds among 
he national collection ha ing been brought to Wa, bington for deter-
mination an compari on, and bis paper being ba e<.l upon the studies 
>f th t, national coll cti n . 
now [r.j,04:5, 7,000 of 
. . 'rhe uni ver. al cry 
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for more spape is especially loud from the. ornitholog~sts, who might 
readily fill it with material suitable for exhibition. 
V (B). Department of Oology.-Tbe collection of eggs and nests of 
birds has been under the honorary curatorship of Capt. Charles E. 
Bendire, U. S. Army, and very much has been accomplished during the 
year in jts classification and arrangement. The total number of speci-
mens added is 2,556 in 253 lots, and there are now more than 44,000 speci-
mens in the collection, of which 1,491 are in the exhibition and 31,124 
in the reserve collection, the remainder having been set aside as dupli-
cates. The most important accession of the year was obtained in ex-
change from Capt. B. F. Goss, of Pewaukee, Wis., 641 specimens, 111 
species. Captain Bendire has continued his own gifts to the Museum. 
Another important accession is the collection obtained by the Albatross 
in the Bahamas in 1886. The oological collections are arranged in an 
( 
incori.--ve~ient apartment in the Museum, and, if space allowed, should 
be assigned an apartment at least twice as large, in proximity to the 
ornithological collections. 
VI. Department of Reptiles.-The department has continued under the 
honorary curatorship of Dr. H. C. Yarrow. The collections are massed 
together in a small basement room, and a series of painted casts of the 
largest species of snakes and turtles of North America is the only por-
tion of the collection displayed to the public. This collection is ex-
ceedinglyrich, nearly every species of North American reptiles and batra-
chians being included, and the total number of specimens being estimated 
at 25,334. An exhibition series of 750 specimens has been selected, but 
there is no room for its display. During the year Prof. E. D. Cope, of 
Philadelp,hia, who has been occupied, under the direction of the Smith-
sonian Institution, in the preparation of a report upon the reptiles of 
North America, has completed the identification of the Museum collec-
tion of batrachians, and has identified and described in Museum pub-
lications collections made by the various correspondents of the Museum 
in Mexico and Central and South America. 
VII. Department of Fishes.-In no department of the Museum perhaps 
is there so great a discrepancy between the extent of the collections 
and the amount of space available for their administration, and the 
progress toward an. ideally satisfactory arrangement is therefore greatly 
retarded. Good progress has been made during the year, however, and 
the curator, Dr. T. H. B.ean, reports that all the material under his charge, 
except recent collections made by the U.S. Fish Commission in the 
deep-sea regions of the Atlantic, has been catalogued, the total number 
of entries at the end 0f the year being 37,893, of which 662 have been 
made during the yea1. The work of preparing illustrations of the most 
hnportant of the American species has been carried forward by the cura-
tor, and drawings of 78 species have been made. 
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The card catalogue of the. reserved series, which has been in prep-
aration for several years, has now been completed, and this card-cata-
logue, it is needless to say, proves 'to be invaluable as an aid to speedy 
access to the specimens, as ~ell as being a readily available systematic 
index to ,the entire collection. 
A large amount of duplicate material, including at least 15,000 speci-
mens, bas been set a~ide for distribution, and is ready for exchange or 
distribution as soon. as time can be spared to separate it into lots and 
packages. 
The entire collection has been overhauled and put in the best possible 
condition. An idea of its extent may be given by the fact that i~ order 
to fill up bottles that have become partly empty by evaporation and 
replMe the alcohoi, ~hich bad become unfit for use, twenty-five barrels 
of alcohol were required. 
The bulk of the larger specimens is still necessarily kept in copper 
tanks; but everything that could be conveniently transferred to glass 
has been placed in jars during the year, thus securing, greater accessi-
bility and safety from destruction. 
Heavy drafts have been made upon the time of the curator through 
his occupation as editor of the publications of the Museum, and it is 
hoped for the good of the Department that he may te relieved of this 
extra service. He has, however, carried on the customary amount of 
special research, having identified and reported upon a collection of 
fishei:; from Jamaica, forwarded by the public museum of that colony ; 
on a collection of fishes from Alaska, sent in by Lieut. Commander H. 
E. Nichols, U.S. Navy, besides a collection of fishes from Central Mexico 
sent in by Professor Duges. 
Much of the research work of the curator has, however, in connec-
tion with Mr. Goode, been directed towards the preparation of a report 
upon the extensive deep-sea collections of the U.S. Fish Commission, 
and those obtained by Mr. Alexander Aga.gsiz in connection with tbe 
work of the U.S. Coast Survey. 
The work of this department was, during the months of August and 
September, 1885, transferred to the Fish Commission headquarters at 
Wood's Holl, .where all the deep-sea collections were concentrated, over-
hauled, classified, and catalogued, and systematic investigations carried 
on-a portion of the results of which has already been made public, and 
the remainder of which it is hoped will soon appear in a monograph of 
tbe deep-sea fish fauna of the Eastern Atlantic, which has been for 
some years in preparation. • 
The ea e with which this extensive collection was handled in the large 
room which were available for the purpose at Wood's Holl, offers an 
illustration of the great need for the better accommodation of the 
fi h c Uection in Wa hington. Work was finished in a few weeks at 
l . 11 whi b it w uld hav required fi ur or five months to ha·rn 
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accomplished in' the cramped work-rooms in Washington. The collec. 
tions which undAr these more favorable conditions had been overhauled, 
identified, properly catalogued, and arranged were returned to Wash-
ington in October and November, and replaced upon the shelves in sys-
tematic order, where they are now being worked up as rapidly as pos-
sible. 
IX. Department of Mollusks.-The department of mollusks under t'ne 
curatorship of Mr. W. H. Dall and Mr. R. E. C. Stearn~, has made ex-
tensive progress during the year, especially in -he matter of catalogu-
ing and_ arranging the accumulations of past years. The amount of 
work accomplished is well shown by the number of catalogue entries, 
which is 18,638, representing between fifty and sixty thousand individ-
ual specimens. Only three times as many entries were made in the 
catalogue of this department during the preceding twenty years. The 
number of entries does not represent the accessions of the year which 
contained~ however, much that was valuable and interesting. The clas. 
sification and systematic arrangement of the· accessions of previous 
years, especially the Jeffreys collection and the Stearns collection, have 
made extensive demands upon the attention of the staff. It may fairly 
be said that there ~ever has been an exhibition collection of mollusks, 
although many years ago a few cases of shells were incidentally dis-
played. A heginning has been made by the curator in the work of de-
veloping this collection, and one experimental case containing the chief 
types of cephalopods, pearls and pearl formations, cameo shells, and 
sections showing the internal structure of various large and ornamen-
tal species, has been placed on exhibition. A provisional display is also 
made of the principal economic mollusks of North America. There is, 
however, no space available for exhibition of molluscan collections, and 
the laboratory rooms are inadequate and inconvenient, so that even the 
task of making the collections available for the use of students is much 
more difficult than it should be, and what is being done may be looked 
upon as preparatory to the occupation of more suitable apartments 
when such shall have been provided. 
The main features of the work of the year maybe stated as follows: 
The rnentification of specimens for teachers and others in various parts 
of the United States; the identification and classification of the recent 
or living mollusks of the Atlantic coast of North America, as well as 
those of the Antillean-Caribbean region, in order to facilit_ate compari-
son and investig·ation of the later fossils with related living forms; the 
arrangement of land, 'pond and fluviatile gastropods, as well as the 
fresh-water acephala for the purposes of comparison and investigation 
in the matter of geographical distribution and variation of species as 
related to and affected by environment and environmental conditions. 
The foregoing, as a whole, bears directly or indirectly upon the 
geological phenomena and physical conditions, present and past, of the 
continent of North America, &c., and the connection of the latter with 
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the ...\.siatic and Buropean continents. Ultimately by means of the am-
ple collection of Jeffreys in Great Britain and Northern 'Europe, of Dall 
in Alaska and the North Pacific, of Stearns' West American and gen-
eral collection, and the accumulations of molluscan forms received from 
the U.S. Fish Commission, the student will be enabled to pursue the 
biological history and connections of the two great oceans which bound 
the North American continent, as well as the opposite regions of Eu-
rope and Asia. 
Among the most important investigations in progress is that of Mr. 
Dall upon the deep-sea mollusks, and his studies upon the Quaternary 
molluscan fauna of the United States, and the continuation of previous 
investigations by Mr. Stearns on the geographical distribution of the 
land and fresh-water mollusks of North America and the variation of 
the same, ·as related to and affected by the physical characters of their 
environment. 
• X. Department of Entomology.-Although the department· of insects 
in the National Museum was organized three years ago, little has hitherto 
been attempted beyond the care-taking necessary for the preservation 
of the material already on hand; the honorary (or unpaid) curator of 
the department, Dr. C. V. Riley, having had comparatively little aid 
from the Museum appropriation in the matter of construction of cases 
or the employment of assistants. At the beginning of the present 
fiscal year a salaried assistant-curatorship was established, to which 
Mr. John B. Smith was appointed. Additional accommodations in the 
laboratory and exhibition hall had been provided, and the study-col-
lections and the exhibition series are now being rapidly extended. 
In October, Dr. C. V. Riley formally presented to the Museum his 
private collection of North American insects, representing the fruits of 
his own labors in collecting and study for over twenty-five years. This 
collection contains over 115,000 pinned specimens, and much additional 
material unpinned and in alcohol. 
This generous gift to the Government has long been contemplated by 
Dr. Riley, whose ambitio~ it is to be, so far as possible, instrumental 
in forming a national collection of_insects, and who is satisfied that his 
collection will form an excellent nucleus for future accumulations. In 
hi letter of presentation he remarks: 
''While the future of any institution dependent on Congressional 
upport may not be so certain as that of one supported by endowment, 
I make thi <lonation in the firm belief and full confi<lence that the Na-
tional fo eum i already so well established in public estimation that 
~t m_u. t _jnev~tabl;y: grow until it shall rival and ultimately surpass other 
m. tit 1ti n m th1 cou try, or tbe world, as a repository of natural-
hi. t r oll ction . 
' f th re ball in the future re ult the concentration here at the na-
tion' 1 ~ pit 1 of the ext~n iYe entomological material which naturally 
~: m : r ~ whi h in the pa t ha. be n cattcre<l among specialist 
rn , 11 p, rL f th ry, that in th future the stu<lent may find 
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valuable material to further his work in any order, I shall feel amply 
rewarded for the action I have taken." 
.A. recent census of the national collection of insects has been takeu, 
the results of which are published in the curator's report for the year. 
XL Department of Marine Invertebrates.-The U. S. Fish Commis-
sion has continued to be the principal contributor to this department, 
which is in charge of Mr. Richard Rathbun. The steamer .Albatross 
remained in active service during the most of the year, making explora-
tions along the entire eastern coast of North America, from the Grand 
Bank of Newfoundland to Southern Florida and the Bahamas. A large 
part of tlie region visited, and especially the important fishing banks 
located off the coast of the British provinces and the deep-water areas 
about the Bahama Reefs, had never been systematically investigated 
before, and the biological results were, therefore, of the greatest value. 
Over two hundred and fifty successful hauls were made with the dredge, 
beam trawl, and tangles, the deepest cast having been in 2,731 fathoms, 
or considerably over 3 miles·. The amount of material obtained was 
very large, and many of the groups of mariue invertebrates are now in 
the bands of specialists for study. Important contributions were also 
recei \..,.ed from other sources: notably a fine series of deep-sea soundings 
from the southern Atlantic and Pacific Oceans,made by the U. S.S. 
Enterprise, and large collections from the Western and Northwestern 
coasts off America and Siberia. One of the most interesting accessions 
consists of microscopical preparations of nearly two hundred Rpecies 
of British sponges, mainly described or identified by the late Doctor 
Bowerbank, and supplied by Canon A. M. Norman, a distinguished 
English naturalist, to whom the Museum was previously indebted for 
important exchanges. · 
The west ball of the Smithsonian Institution, which has served as a 
work-room for this department during most of the past three years, bas 
been permanently opened to the public, although no considerable 
changes have recently been made in the arrangement of the display 
collections. The northwest gallery of the main hall is now usC'd for tbe 
storage and examination of the dried specimens of marine inYertebrates, 
and an additional large store-room has been fitted up in the basement 
for alcoholic collections which have had an unparalleled growth during 
the past few years. The work of identifying the collection of Echini 
has been completed, and that group is now conveniently arranged for 
reference and study. It contains 152 species, many of which are repre-
sented by extensive series of specimens covering a wide range of distri-
bution. A ·list of all the specimens bas been prepared for publication. 
The Hon. Theodore Lyman has continued his work upon the collection 
of Ophiurans belonging to the Museum, and is now engaged in study-
ing the specimens obtained by the steamer .Albatross south of Cape 
Hatteras, and those from the western coast of North America, ~nclud-
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ing Alaska. Prof. A. E. Verrill, Prof. S .. I. Smith, and several othe1 
naturalists are still engaged as collaborators upon Fish Commission 
collections, some of which have been transferred to the Museum during 
the past year, while others are expected at an early date. Large num-
bers of duplicate specimens have been distributed to institutions of 
learning throughout the country. 
XII. Department of Comparative Anatomy.-The work in this depart-
ment, of which ]\fr. F. W. True is curator, is a.t present confined to a 
development of the osteological collection which is already of consider-
able dimensions and occupies one of the entire exhibition halls. The addi-
tions to this department have been comparatively few, the· steady in-
crease in the exhibition series of material being the result of cleaning and 
mounting skeletons which had come into the Museum in previous years. 
Attention bas been directed especially to obtaining skeletons of thor-
oughbred domestic animals, and a considerab~e number of specimens 
representing· .the important breeds of dogs, have been obtained during 
the year. In this series a single case is devoted to the comparison of 
the vertebrre of the different groups of vertebrates. Of the cervical 
vertebrre a considerable number of typical forms have been placed side 
by side; in another series the dorsal, in another the caudal vertebrre. 
Another part of the series shows the limbs of the vertebrates arranged 
so that their parts can be readily compared. In still another case is ex-
hibited the structure of bones and the teeth, and so on through the en-
tire structure of -the skeleton. 
A card catalogue of the skeletons of the mammals, which constit~te 
the greater bulk of the collection, has been completed. 
XIII. Department of Invertebrate Fossils-(A) Paleozoic Section.-Mr. 
C. D. Walcott, of the Geological Survey, honorary curator, reports that 
the collection now contains over 80,000 specimens, of which 7,833 have 
been added during the year, a large portion of this material having 
been transferred from the Geological Survey. The collection has been 
personally arranged by him during the two years of his connection with · 
the Museum, and is now contained in sixteen table-cases in one of the 
principal balls of the Museum. Nothing has yet been exhibited, but as 
soon as cases shall have been provided, a very interesting series already 
·elected may be :placed upon view. Mr. Walcott's attention is at present 
pecially directed to the formation of a systematic collection of the 
ambria fo, ils of the United States, as well as for securing a study 
llection from typical localities in the Lower Silurian and Devonian 
f rmation . 
The pecial re ·earch upon which Mr. Walcott is engaged in behalf of 
e :f ological Survey ,i tlie study of the stratigraphy and paleontology 
of tbe Ca rian y tern of orth America. During the past year the 
r ·ul of a preliminary tudy of the Middle Cambrian was published 
a Bull i O of the U. S. Geological Survey. 
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(B)_ Mesozoic Section.-Dr. C.A. White, of the U.S. Geological StuYey, 
honorary curator, reports a total of 1,563 entries in the catalogue dur-
ing the year. The principal additions are those which have been sent 
by the U.S. Geological Survey. The work of arranging and classify-
ing the collections has progressed steadily, and they are now accessible 
for purposes of study. The provisional arrangement is purely strati-
graphical, only a broad biological classification having been attempted 
under each geological period. The type specimens have been re-identi. 
fled by Mr. J. B. Marcou, who has published a catalogue of th·e same 
in the Proceedings of the Museum.* 
(0) Cenozoic Section.-Tbis department, organized since the change of 
Mr. Dall from the Coast Survey to the Geological Survey, in which he 
is officially serving as paleontologist in charge of the later formations, 
is practically incorporated with the department of mollusks. 
XIV and XV. Departments of Fossil and Recent Plants.-The botanical 
collections are under the honorary curatorship of Prof. Lester F. W:ud, 
of the U.S. Geological Survey, and Mr. F. H. Knowlton, one of the assist-
ants of' the Museum. The attention of th~ curator is chiefly directed 
toward the study of the fossil plants, a subject upon which he is now 
the principal American authority. His sketch of the history and pres-
ent condition of fossil botany, published during the year as one of the 
bulletins of the Geological Survey, gives an excellent idea of the char-
acter of the work he has undertaken to accomplish in connection with 
the national collections. The number of specimens added during the 
year bas not been great, attention havi.t1g been chiefly concentrated 
upon the preliminary work of classification and arrangement. The 
herbarium of recent plants contains now not less than 30,000 specimens. 
The largest and most valuable accessions during the year were the col-
lections from Texas and the adjacent States and Territories, gift of 
Dr. V. Havard, CT. S. Army, the types of his paper upon "the Flora of 
Texas," published in the Proceedings of the MuseuLn. An important 
piece of routine work accomplished has been the completion of the card-
catalogue of the J oacl collection of Old. World plants, recently acquired 
from the Botanical Gardens at Kew, through the Harvard Herbarium. 
This collection contains about 10,000 species, 9,000 of which were new 
to the herbarium. The card-catalogue systenr, as applied to the arrange-
ment of the .American herbarium, has proved to be of great practical 
value, since it renders it possible to ascertain the presence or absence 
of any species without going through cases. 
"This," remarks the curator, "is believed to be the only large her-
lJarium in this country in which this system has been adopted, and the 
labor of keeping it up will be very slight compared with what it would 
be to prepare such a catalogue after the accumulation of a great mass 
of material. No species is consiu.ered as belonging to the collection 
* Vol. VIII, pp. 290-3114. 
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until its card has first been written and entered. Besides cou venience 
of consultation, this system possesses another point of ad-vantage in 
that it furnishes the source of a record, . easily accessible, of the exact 
status and magnitude of the collections, a matter which is open to much 
speculation when no such data are at hand. 
"The poisoning of specimens newly received has occupied. much time. 
About 5,000 specimens have been permanently protected from the rav-
. ages of insects. A complete immersion of the. specimens in a saturated 
alcoholic solution of strychnine has been found most efficacious. 
"The work which has required the largest amount of time has been 
the selection of material for mounting, Instead of mounting indiscrimi-
nately the mass of duplicate material which constantly comes to a col-
lection of this character, a careful comparison is always made in order 
to be certain that the specimens will actually add to the ones already 
in hand ; either a different phase of the plant or a new and interesting 
locality. In this manner pure duplication is checked and the growth 
of the herbarium made to accommodate itself, as nearly as possible, to 
the present somewhat restricted space. As rapidly as the specimens 
selected can be mounted, they are added to their systematic place to 
the herbarium, so that no large amount of this new material is allowed 
to accumulate and remain inaccessible." 
XVI .. Department of Minerals.-The department of minerals, so long 
in a quiescent condition, is now making rapid progress under the direc-
tion of Prof. F. W. Clarke, of tbe U. S. Geological Survey, who is its 
honorary curator, assisted by Mr. W. S. Yeates. An extensive system 
of exchanges has been carried on during the year with private collectors 
and with a number of public museums, among which may be mentioned 
the Ecole des Mines in Paris, the museum at Annecy in Sa-voy, the Uni-
versity of Sydney, Australia, and Amherst College, Massachusetts, and 
an unusual number of gifts have been received from individuals and 
institutions. 
The total increase in the number of specimens during the year has 
been nearly 800. The number of specimens in the collection, including 
duplicates, is 18,401, about 4,500 of which are on exhibition. The exhibi-
tion space of the department is already o-vercrowded and the collection 
for public display cannot be increased until more cases can be provided. 
Much has been accompli bed, however, in the improvement of the ar-
rangement of both study and exhibition s~ries, and the classification is 
more perfect than before. The collection of gems and ornamental stones 
ha· recei edit full share of attention, and a description of this will be 
printed in tile Iu.seum report during the coming year. Special atten-
ti ha een given to the enlargement of the meteorite collection. The 
Ir r gr wth f thi collection j gr atly impeded, perhaps more so 
than ' u ' tb r, y a la k f fund for the purchase of valuable speci-
wl1i ·I u.ow invariably f, 11 into the hands of dealers and foreign 
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The scientific work upon the collection has been mostly done in con-
nection with the work of the Geological Survey. Professor Clarke is en-
gaged in an investigation of tbe chemical structure of the silicates, and 
there are also in progress in his laborator;y in the Museum building a 
revision of the borates and a foll series of analyses of the mineral tour-
maline. 
XVII. Department of Lithology and Physical Geology.-The increase of 
the department, though not so large as in the previous years, has been 
healthy and symmetrical. Among the more important accessions may 
be mentioned a collection of rocks and building stones of Mexico, ob-
tained by exchange from the Mexican Geographical Exploring Expedi-
tion; a series of the rocks of continental Europe, obtained by exchange 
from the museum at Annecy, Savoy; a series of typical marbles from 
Pickens County, Georgia, gift of the Georgia Marble Company, and a 
series of building stones obtained from the State commissioner of South 
Carolina at the New Orleans Exposition, and a vertical column repre-
senting the proportional thickness of the Archean, Cambrian, and Silu-
rian rocks of New Hampshire, obtained by exchange from Prof. C. H. 
Hitchcock. 
The exhibition series has continued to increase, and all the available 
cases are already filled, and much material ready for display as soon as 
others are constructed. The time of the curator and his assistant has 
been fully occupied in the development of the exhibition series, in the 
preparation of copy for labels, and in the completion of classification of 
the ·study series. .A. number of beautiful and instructive relief maps, 
placed in the Museum by the U. S. Geological Survey, have been pro-
vided with cases and put on exhibition. Chief among these are the 
models of Mount Taylor, New Mexico; Washoe District, Nevada; Eu-
reka District, Nevada; Uinta and Wasatch Mountains, Utah; Lead-
ville and vicinity, Colorado; the same in sections ; High Plateaus of 
Utall; Henry Mountains, Utah; stereogram of the Henry Mountains, 
Utah; Elk Mountains, Colorado; Yosemite Valley, California, and the 
Yellowstone National Park. Of the various exhibition series in process 
of preparation, the collections of rock-forming minerals, the structural 
series, lithological series, and the bu1lding and ornamental stones only 
are in condition approximating completion. Others, now under way, 
though in a less advanced stage, are the three series classed under the 
bead of dynamical, structural, and historical geology. .A. portion of the 
materials belonging to these series are already on exhibition, being of 
themselves sufficiently striking in appearance to excite interest, though 
not occupying their proper places in the systematic collection. 
The im-estjgations of the curator, Mr. G. P. Merrill, have been directed 
cllicfly toward the mineralogy of the District of Columbia, the origin and 
nature of fulgurites, the durability of building stones, besides studies on 
local petrograpy which are not yet ready for publication. The curator 
H. Mis. 170-4 
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has also prepared a catalogue of the building stone collection now in tbf 
Museum, which will be published in the Museum report for the cominJ 
year. Ile has also in preparation a general work on economic petrof 
raphy for the use of students, quarrymen, architects, and builder~ 
The curator calls especial attention to the desirability of allowing the 
head of the department annually a certain sum of money to be ex-
pended in filling gaps in the exhibition series. 
The total number of rock specimens in the collection is given as 
20,647, 17,647 of which belong to the reserve series.. Of the l~tter 
number, 5,313 are on exhibition, 2,730 of which are building and orna-
mental stones, and 1,829 belong to · the educational series and rock-
forming minerals. 
XVIII. Department of Metallurgy and Economic Geology.-Tbe atten-
tion of P rof. F. P. Dewey, curator of this department, has been devoted 
to classifying and arranging the mass of unassorted material which bas 
been referred to in pre-vious reports, especially the material received 
from the Institute of Mining Engineers, part of which was received 
during the year. It has not been the policy of the department to solicit 
accessions, owing to the fact that there is so much material already on 
hand which, owing to the lack of space, it has been impossible to bring 
under control. During the year work upon the preparation of the ex-
hibition series has ·gone steadily forward, and as soon as the exhibition 
cases shall have been provided a large amount of material can be dis-
played. A preliminary display has been made of a portion of this collec-
tion, especially the systematic collection, the beginnings of which were 
exhibited at New Orleans. This material exhibited at New Orleans 
was intended to illustrate (1) the geological distribution of the ores of 
the United States .and (2) the processes used in the extraction of the 
metals from the ores. A descriptive catalogue·of the systematic col· 
lections has been prepared by the curator for publication in the Mu-
seum report during the coming year as a guide· for visitors and as a 
foundation for future collections. 
The curator has for three years been engaged upon the investigation 
of the physical properties of coke, and has already published a paper 
upon the porosity and specific gravity of different kinds of coke. In 
the prosecution of this work th~ department is aided by Maj. Jed. 
Hotchkiss, who bas provided necessary apparatus. In connection with 
thi work especial attention has been paid to the devolopment of the 
Mu eum collection of the cokes of the world, which is already of con-
idrable extent and con tantly increasing. · 
The curator caUecl attention to the especial need of the Museum for 
cial y tematic collections gatb red with reference to showing, first, 
the natnr a d the metho of occurrence of the various ores in differ-
e t f th nite State ; ecoud, the methods of mining, and 
ncl proc . e of melting. In connection with 
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these collections of a scientific and technological character, it is desira-
l;le· to illustrate in·the Museum the condition of miners and their modes 
of' life. This has already been done for the anthracite coal miners of 
Pennsylvania, and the screen~ of photographs, instruments, and clothing 
already on exhibition are of grea~ interest. We hope that similar collec-
tions may be obtained in connection with other kinds of miners. 
Tlle total number of specimens in the collection is estimated at 48,000, 
of which 17,000 are on exhibition. During the year 5,506 entries, in-
cluding 8,552 specimens, have been made. · 
BUREAU OF ETHNOLOGY. 
The prosecution of etbnologic researches among the North American 
Indians, under the Smithsonian Institution and in compliance with law, 
was continued during the fiscal year 1885-'86 under the charge of Maj. 
J. W. Powell, who, as Director of the. Bureau of Ethnology, has fur-
nished the following account of its operations: 
The·account of the work for the six months ending June 30, 1885, as 
published in the report of the Secretary of the Smithsonian Iustitution 
for that period, being meager, for the reasons therein stated, some por-
tions of the operations_in the latter part of the year 1884-'85 are now 
inclu<led to preserve continuity. 
Tbe report may be conveniently divided into the two general heads 
of Field Work arnl Office Work, the latter to a large extent being the 
supplement to, and discussion of; thP, former, and executed by the same 
officers who bacl previously obtained materials and information in the 
field. 
I. FIELD WORK. 
This heading may be divided into: first, Mound Explorations; second, 
Explorations in.Ancient and Modern Stone Villages; and, third, General 
Field Studies, em bracing those in institutions, linguistics, ancl other 
divisions of anthropology. 
Mound Explorations.-The work of the mound exploring division, 
under the cbarge of Prof. Cyrus Thomas, was carried on during the 
year with the same success reported for former years. 
Messrs. James D. Middleton, John P. Rogan, and JoLn W. Emmert 
were engaged during the year as regular assistants; Mr. Charles M. 
Smith, Rev. S. D. Peet, and Mr. H. L. Reynolds were also employed for 
short periods as temporary assistants. 
At the commencement of the year Messrs. Middleton and Emmert 
were at work on the mounds and ancient monuments of Southwestern 
Wisconsin, where they remained until cold weather set in, when they 
were transferred to East Tennessee, where Mr. Emm€rt continued at 
wort tbroughout the remainder of the year. 
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It was deemed advisable to commence the preparation of a complete 
report of the work of the division, with a view of 4aving it ready for 
publication by the close of the .fiscal year ending June 30, 1887. 1\Ir. 
Middleton was called.to the office, where he remained, preparing maps 
and plats and cataloguing th'e collections, until the latter part of April, 
188G, when he a.gain entered upon :fi.eltl work in the southern part of 
Illinois. 
Mr. Rogan was in charge of the office from the 1st of July to the 
middle of August, Professor Thomas being in the field during that time. 
He was engaged the remainder of the year in exploring the mounds of 
Northern Georgia and East Tennessee. 
Rev. S. D. Peet was employed for a fow months preparing a prelim-
inary map showing the localities of the antiquities of Wisconsin and 
the areas formerly occupied by the different Indian tribes which are 
known to ham inhabited that region. In addition he prepared for use 
in the report notes on the distribution and character of tbe mound anJ 
other ancient works of Wisconsin. 
Mr. Smith was engaged during the month of Junein exploringrn,ouuds 
in Southwestern Pennsylvania; and Mr. Re;ynolds during the same time 
in tracing and exploring the monuments of Western New York. Tlle 
amount of field work done was substantially the same as in previous 
years. About 3,500 specimens were obtained; all of which, collecteu. 
before June 30, 1886, have been numbered, catalogued, and turuc<l over 
to the National Museum. 
Exploratfons in Ancient and Modern Stone Village8.-During the sum-
mer the Director_, accompanied by Mr. James Stevenson, revisited por-
tions of Arizona and New Mexico in which many structures are founu. 
which have greatly interested travelers and anthropologists, and about 
which various theories have grown. The results of the investjgation 
have been so much more distinct and comprehensive than any before 
obtained that they require mention. 
On the plain to the west of the Colorado River and north of the San 
Francisco Mountain th~re are many scattered ruins, usually having one, 
two, or three rooms each, all of which are built of basaltic cinders and 
blocks. Through the plaiu a valley runs to the north, and then east to 
the Little Colorado. Down the midst of the valley there is ri, wash, 
through which, in sea ons of great rainfall, a stream courses. Along 
thi tream there are extensive ruins built of sandstone and limestone. 
At one !)lace a village site was discovered, in which several hundred peo-
pl once found shelter. To tho north of this and about 25 miles from the 
sum it of San Francisco Peak, there iR a volcanic cone of cinder and 
, alt. Thi mall cone had been useu. as the site of a village, a pueblo 
havin" b n uil aronnJ the crat r. The material of con truction were 
riv from a great andstone quG rry near by, and the pit from which 
· w r tak n wa. · many fi tin pth and extended oyer 2 or 3 acres 
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of ground. The cone rises on the west in a p•recipitous cliff from the 
valley of au intermittent creek. The pueblo was built on that side 
at the summit of the cliff, and extending on the north an<l south sides 
along the summit of ste~p slopes, was inclosed on the east, so that 
the plaza was entered by a covered way. The court, or plaza, was about 
one-third of an acre in area. The little pueblo contained perhaps sixty 
or seventy rooms. Southward of San Francisco Mountain many other 
ruins were found. 
East of the San Francisco Peak, at a distance of about 12 ruiles, an-
other cinder cone was found. Here the cinders are soft and friable, and 
the cone is a prettily shaped dome. On the southern slope there are exca-
vations into the indurated and coherent cinder mass, constituting cham-
bers, often 10 or 12 feet in diameter and 6 to 10 feet in height. The 
chambers are of irregular shape, and occasionally _a larger central cham-
ber forms a kind of vestibule to several smaller ones gathered about it~ 
The smaller chambers are sometimes at the same altitude as the central 
or principal one, and sometimes at a lower altitude. About one hundred 
and :fifty of these chambers have been excavated. Most of tllem are now 
partly filled by the caving in of the walls and ceilings, but some of them 
t1re yet in a good state of presen ... ation. In these cbam bers, anq about 
them on the summit and sides of the cinder cone, many stone implements 
were found, especially metates. Some bone implements also were dis-
covered. At the very summit of the little cone there is a plaza, inclosed 
by a rnde wall made of volcanic cinders, tbe floor of which was care-
fully levelled. The plaza is about 45 by 75 feet in area. Here the 
people lived in underground hol1ses-chambers hewn from the friable 
volcanic cinders. Before them, to the south, west, and north stretched 
beautiful valleys, beyond which volcanic cones are seen rising amid pine 
forests. The people probably cultivated patches o.f ground in the low 
valleys. 
Abont 18 miles still farther to the east of San Francisco Mountain 
another rnined village was discovered, built about the crater of a vol-
canic cone. This volcanic peak is of much greater magnitude. The 
crater ~pens to the eastward. On the south many stone dwellings have 
been built of the basaltic and cinder-like rocks. Between the ridge on 
the south and another on the northwest there is a low saddle in which 
other buildings have been erected, and in which a great plaza was 
found, much like the one ·previously described. But tbe most interest-
ing part of this village was on the cliff which rose on tbe northwest side 
of the crater. In this cliff are many n~tural caves, and the caves 
themselves were utilized as dwellings by inclosing them in front with 
walls made of volcanic rocks and cinders. These cliff dwellings are 
placed tier above tier, in a very irregular way. In many cases natural 
caves were thus utilized; in other cases cavate chambers were made; 
that is, chambers have been excavated in the friable cinders. On the 
very summit of the ri<lgo stone buildings were erected, so that this vil-
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lage was in part a cliff village, in part cavate, and in part the ordinary 
stone pueblo. The valley below, especially to the southward, was prob-
ably occupied by their gardens. In the chambers among the overhang-
ing cliffs a great many interesting relics were found of stone, bone, and 
wood, and many potsherds. 
About 8 miles southeast of Flagstaff, a little town on the southern 
slope of San Francisco Mountain, Oak Creek enters a canon, which 
runs to the eastward and then southward for a distance of about 10 
miles. The gorge is a precipitous box canon for the greater part of this 
distance. It is cut through carboniferous rocks-sandstones and lime-
stones-which are here nearly horizontal. The softer sandstones rap-
idly disintegrate, and the harder sandstones and limestones remai~. 
Thus broad shelves are formed on the sides of the cliffs, and these 
shelves, or the deep re~esses between them were utilized, so that here is 
a village of cliff dwellings. There are several hundred rooms alto-
gether. The rooms are of sandstone, pretty carefully worked and laid 
in mortar, and the interior of the rooms was plastered. The opening 
for the chimney was usually by the side of the entrance, and the ceil-
ings of the rooms are still blackened with soot and smote. Around 
this village, on the terrace of the canon, great numbers of potsherds, 
stone implements, and impleme,nts of bone, horn, and wood were found; 
and here, as in all of the other ruins mentioned, corncobs in great 
ab1:1ndance were discovered. 
In addition to the four principal ruins thus described many others are 
found-most of them being of the ordinary pueblo type. From the 
evidence presented it ,Yould seem that they had all been occupied at a 
comparatively late date. They were certainly not abandoned more tban 
three or four centuries ago. 
Later in the.season the r>irector visited the Supai Indians of Cata-
ract Canon, and was informed by them that their present home had 
been taken up not many generations ago, and that their ancestors 
occupied the ruins which have been described; and they gave such a 
circumstantial account of the occupation and of their expulsion by the 
Spaniards, that no doubt can be entertained of"the truth of their tradi-
tion in this respect: The Indians of Cataract Canon doubtless lived 
on the north, east, and south of San Francisco Mountain at the time 
thi country was discovered by the Spaniards, and they subsequently 
left their cliff and cavate dwellings, and moved into Cataract Canon, 
where they now live. Itis thus seen that these cliff and cavate dwellings 
are not of an ancient, prehistoric time, but that they were occupied by 
a p ople till exi ting, who also built pueblos of the common type. 
Later i the ea on the party vi ited the cavate ruins near Santa Clara, 
pr i u 1 expl red by .i:Ir. Steven on. Here, on the western side of 
h r n 1 d l .J.: ort , were found a , ystem of volcanic peak , con-
a i kn wn a the Vall y Rang . To the east of the e 
nd th pr n t hmm l f the Rio Grande, 
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there was once a great Tertiary lake, which was gradually filled with 
the sands washed into it on every hand and by the ashes blown out of 
the adjacent volcanoes. This great lake formation is in some places ri 
thousand feet in thickness. When the lake was .filled, the Rio Grande 
cut its channel through the midst to a depth of many hundreds of feet. 
The volcanic mountains to the westward send to the Rio Grande a 
number of minor streams, which in a general way are parallel with one 
another. The Rio Grande itself and all of these lateral streams have 
cut deep gorges and canons, so that there are long, irregular tab]e-lnnds, 
or mesas., extending from the Rio Grande back to the Valley Mountains, 
each mesa being severed from the adjacent one by a canon or cafiou 
yalley; and each of these long mesas rises with a precipitous cliff from 
the valley below. The cliffs themselves are built of volcanic sands an,1 
ashes, and many of the strata are exceedingly light and. friable. The 
specific gravity of som·e of these rocks is so low that they wiil float on 
water. Into the faces of these cliffs, in the friable and easily-worked 
rock, many chambers have been excavated; for mile after mile the ,cliffs. 
are studded with them, so that altogether there are many thousands. 
Sometimes. a chamber or series of chambers is entered from a terrace, 
but usually they were excavated many feet above any landing or ter -
races below, so that they coqld be reached only by ladders. In other 
places artificial terraces were built by constructing retaining-walls and 
filling the interior next to the cliff with loose rock and sand. Very often 
steps were cut into the face of a cliff and a rude stairway formed by 
which chambers could be reached. The chambers were very irregularly 
arranged and very irregular in size and structure. In many cases there 
is a central chamber which seems to have been a general living-room 
for the people, and back of which two, three, or more chambers so mew hat 
smaller are found. The chambers occupied by one family are some-
times connected with those occupied by another family, so that two or 
three or four sets of chambers have interior communication. 
Usually, however, the communication from one system of.chambers to 
another was by the outside.- Many of the chambers had evidently oeen 
occupied as dwellings: They still contained fire-places and evidence::i 
of fire; there were little caverns or shelves in which various vessels 
were placed, and many evidences of the handicraft of the people were 
left in stone, bone, horn, ancl wood, and in the chambers and about the 
sides of the cliffs potsherds are abundant. On more careful survey it 
was found that many chambers had been used as stables for asses, 
goats, and sheep. Sometimes they had been filled a· few inches, or even 
two or three feet with the excrement of these animals. Ears of corn 
and corn-cobs were also found in many places. Some of the chambers 
were evidently constructed to be used as storehouses or caches for grain. 
Altogether it is very evident that the cliff houses have been used in 
comparatively modern times, at any rate since the people owned asses, 
goats, and sheep. The ro<;k is of such a friable nature that it will not 
56 REPORT OF THE SECRETARY. 
stand atmospheric degradation very long, and there is abundant evi-
dence of this character testifying to the · recent occupancy of these 
cavate dwellings. Above the cliffs, on the mesas which have already 
been described, evidences of more ancient ruins were found. These 
were pueblos built of cut stone rudely dressed. Every mesa had at 
least one ancient pueblo upon it, evidently far more ancient than the 
cavatc dwellings found in the face of the cliffs. It is then very plain 
that the cavate dwellings are not of great age; that they have been 
occupied since the advent of the white man, and that on the summit of 
the cliffs there are ruins of more ancient pueblos. Now, the pottery of 
Santa Clara had been previously studied by Mr. Stevenson, who made 
a large collection there two or three years a-go, and it was at once no, 
ticed that the potsherds of these cliff d we1lings are, both in shape and 
material, like those now made by the Santa Clara Indians. The pecu-
liar pottery of Santa Clara is readily distinguisbell, as may be seen by 
examining the collection now in the National Museum. While encamped 
in the valley below, the party met a Santa Clara Indian, and engaged 
him in conversation. .From him the h1story of the cliff dwellings was 
soon discovered. His statement was that originally his people lived in 
six pueblos, built of cut stone, upon the summit of the mesas ; that 
there came a time when they were at war with the Apaches and Nava-
ios, when they abandoned their stone pueblos above, and for greater 
protection excavated the chambers in the cliffs below; that when this 
war en<l.ed, part of them returned to the pueblos above, which were re-
built; that there afterward came another war, ·with the Comanche In-
dians, and they once more resorted to cliff dwellings. At the close of this 
war they built a pueblo in the valley of the Rio Grande, but at the time 
of the invasion of the Spaniards their people refuse<l. to be baptized, 
an<l. a Spanish army was sent against them, when they abandoned the 
valley below an¢L once more inhabited the cliff dwellings above. Here 
they live<l. many years, until at last a wise and good priest brought 
them peace, and persuaded them to build the pueblo which they now 
occupy-the village of Santa Clara. The ruin of the pueblo, which 
they occupied previous to the invasion of the Spaniards, is still to be 
seen, about a mile distant from the present pueblo. 
The hi tory thus briefly given was repeated by the goveruor, and by 
other persons, all substantially to the same effect. It is therefore 
evi<l.ent that the cavate dwellings of the Santa Ulara region belong to 
a people still extant; that they are not of great antiquity, and do rnJ!i 
give idence of a prehistoric and now extinct race. 
Plans and mea urement._ were made of some of the villages with 
u i ut a curacy to prepare model. . Photographic views and sketches 
w r al pr cur d, with which to illustrate a detaile<l. report of tbe 
, uhj t be ubli ·b <l y th Bur au. 
ft •r 11 in e tigati n. med in comp:111y with the Director, Mr. 
n n l) 1 cl wi lJ a 1 art T to th . Ir vince of Tu. ayau, in Ari-
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zona, to study the ethnologic characteristics of its inhabitants, and to 
make collections of such implements and utensils as would illustrate 
their arts and industries. Several months were spent among the vil-
lages, resulting in a large collection of rare objects, all of which were 
selected with special reference to their anthropologic importance. This 
collectio:::i contains niany articles novel in character, and for different 
uses from any heretofore obtained, all of which will form an important 
addition to the collections in the National Museum. ' 
A study of their religious ceremonials and mythologic beliefs was 
made, of which full notes were taken, Sketches were made of their 
masks and other objects which could not be obtained for the collection. 
Mrs. Stevenson was also enabled to secure a minute description of the 
celebrated dance, or medicine ceremony, of the NavaJos, called t,he Yei-
bit-cai. Mrs. Stevenson made complete sketches of the sand altars, 
masks, and other objects employ~d in this ceremonial. 
Mr. Victor Mindeleff, who has in past years been engaged in investi-
gating the architecture of the pueblos, and the ruins of the South west, 
commenced work shortly before the beginning of the fiscal year. A 
short visit was paid to the Moki villages, securing drawings of some 
constructional details, and also traditions bearing on the ruins in that 
vicinity. The main camp was established near Mashongnavi, one of 
the Moki villages. A large ruined pueblo, formerly occupied by the 
Mashongnavis, was here surveyed. No standing walls are found at the 
present time, and many portions of the plan are entirely obliterated. 
Typical fragments of pottery were collected. 
Following this work, four other ruined pueblos were surveyed_, and 
such portions of them as clearly indicated dividing walls were drawn 
on tb e ground-plans. 
Many of the ruins in this vicinity, according to the traditions of the 
Mokis, have been occupied in comparatively recent times-a number 
of them having been abandoned since the Spanish conquest of the 
country. In several cases the villages now occupied are not the same 
as those :first visited by the Spaniards, although probably retaining the 
same names. 
While the work of surveying was iu progress, in charge of Mr. Cos-
mos Mindeleff, Mr. Victor Mindeleff made a visit of several days at 
Keam's Canon, there to meet a number of the Navajo Indians to ex-
plain the purpose of the work and allay the suspicions of these Indians, 
a necessary precaution, as some of the proposed work was laid out in 
Cailon de Chelly, in the heart of their reservation. Recent restrictions 
to which they had been subjected, as a consequence of new surveys of 
the reservation line, had made them especially distrustful of parties of 
Americans equipped with instruments for surveying. Incidental to such 
explanations of the purpose of the work, an opportunity was afforded of 
securing a number of mythologic notes, and also some interesting data 
regarding the construction of their "hogans," with tlie rules prescrib-
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ing the arrangement of each part of the frame,, &c. A number of cere 
monial songs are sung at the building of these houses, but of these 
only one could be secured, this one, however, both in the original and 
translated. Whenever opportunity occurred, during the progress of 
the work, photographs and diagrams of construction of "hogans" were 
secured. 
On .August, 17, the ceremony of the snake-dance took place at Ma-
'shorignavi, similar in every detail to that performed at W olpi, and dif-
fering only in the number of participants. A number of instantaneous 
· negatives of the v-arious phases of the dancP, were secured. On August 
18, the following day, the same ceremony was performed at Wolpi, 
the easternmost of the Moki villages, on a larger scale. 
While the surveys of the ruins were in progress many detailed stud-
ies of special features were made in the modern villages, particularly 
among the "kivas," or religious cba_m bers. In several instances the 
large roofing timbers of the'' kiva" were found to be the old beams from 
the Spanish c4urches, hewn square, and decorated with the character-
istic rude carving of the old Spanish work. .A number of legends, con-
nected with the ruined pueblos, were recorded. 
On closing this work in the vicinity of the l\Ioki villages, late in Au-
gust, the party moved into Keam's Canon, en roitte for Canon de Chelly. 
A day was devoted to the survey of a small pueblo of irregular ellipti-
cal outline, situated about 18 miles northeast from· Ream's Canon. This 
ruin is in an excellent state of preservation and exhibits in the ma-
sonry some stones of remarkably large size. The early part of Septem-
ber w'aS employed in making a close survey of the Mummy Cave group 
of ruins in Canon de la l\Iuerte, this work including a 5-foot contour 
map of the ground and the rocky ledge over which the houses were dis-
tributed. Detaiied drawings of a number of special features were here 
made, particularly jn connection with the circular ceremonial chambers. 
The latter were so burieu under the accumulated debris of fallen walls 
tbat much excavation was required to lay bare the details of internal 
arrangement. A high class of workmanship is here exhibited, both in 
the xecution of the constructional features and in the interior decora-
tion of these chambers. Later the White Honse group in the Canon 
<l Ohelly, comprising a village and cliff houses, vras examined and 
platt din the ame manner. 
Tb rawings and plans were supplemented with a series of photo-
graph:. Some n gatives of Navajo houses were also made. 
On ·lo ·ing thi work the party went into Fort Defiance, en route for 
Zuiii an 1 tu n e t Ojo Caliente, a modern farming pueblo of the 
Zuni ,· outh of the principal village. Herc two ruin of 
lo g to b anci nt ibola group, were platted. 
1H· or t 1 : • Yi11a 0 had been provi d with a circular reser oir 01 
far~<.· :i,1, • J artiall, · w, 11 <l ii , ith ma ·onry. Her , al o, can be seen 
th . .\'t•ll-J11c•. ·1 ,· ,,1 wall of a : on lnn ·h. Th, other als c utain 
REPORT OF THE SECRETARY. 59 
the remains of a large c4urch, built of adobe. A series of widely scat-
tered house clusters, occurring about 2½ miles west of Ojo Caliente, was 
also examined, but the earth had drifted over the falleu walls and SU 
covered them over that the arrangement .of rooms could scarcely be 
traced at all. · 
The modern village of Ojo Caliente was also surveyed and diagrams 
and photograph~ made. · 
Towards the end of September camp was moved to the vicinity of 
Zuni. Here we examined four other villages of the Cibola group and 
the old villages on the mesa of Ta-ai-ya-lo-ne. Camp was then moved 
to Nutria, a farming pueblo of Zuni. From thi~ camp Nutria was sur-
veyed and photographed, and also the village of Pescado ; the latter 
is occupied only d!,uing the farming season. Both of tlrnse modern 
farming pueblos appear to be built on the ruins of more ancient villages, 
the remains of which were especially noticeable in the case of Pescado, 
where th~ very carefully executed masonry, characteristic of the. ancient 
methods of construction, could be seen outcropping at many points. 
Mr. Cosmos Mindeleff was ordered to report at the Mold towns, Ari-
zona, for field duty, and left Washingtop. July G. He was placed in 
charge of the surveying work necessary in the Stone Village region, 
and his work is included in the general report of that division. 
He assi~ted in collecting from the present inhabitants of the region 
legendary information bearing upon the ruins and in observing the 
snake-dance of the Moki Indians, a description of which was prepared 
for publication. 
Following the return of the main party to Washington some prelim-
inary exploration was carried on by Mr. E.W. Nelson, who made an 
examination of the headwaters of the South Fork of Salt River, but did 
not find any ruins. Thence the Blue Ridge was crossed and the valley 
of the Blue Fork of the San Francisco River visited. Here ruins were 
plentiful, increasing in number towards the south. Farther south three 
sets of cliff ruins were also located. 
General field stud,ies.-Dr. Washington Matthews, assistant surgeon 
U.S. Army, was stationed in the Navajo country as post surgeon of 
Fort Wingate, N. Mex., from 1880 to 1884, during which time he de-
voted himself to studying the language, customs, &c., of this tribe as 
much as tiis official duties would permit. 
In the autumn of 1884 he was given an opportunity, under the aus-
pices of the Bureau of Ethnology, to return to the Navajo country and 
devote himself for a ·considerable time entirely to the anthropologic 
study of the people. 
He first visited the Navajoes who dwell in the neighborhood of the . 
San Mateo Mountains, the Tsotsildine, or people of the Grea,t Peak, a · 
local division or subtribe, living much farther to the east and havjng 
longer and more intimate associations with Mexicans a,nd Americans 
than the main body of the nation. While at this pfo,ce he ascended 
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the peak of San Mateo, or Mount Taylor-a DJ-Ountain held sacred by 
the Navajos-to observe the various places on the mountain m~ntioned 
in the Navajo myths. 
Leaving San Mateo he proceeded to Fort Wingate, and, learning 
that one of the most important of the Navajo rites was about to be 
celebrated at a place called Nihotlize (Hard Earth), -north of Fort 
Wingate, on the Navajo Reservation, he repaired thith~r without delay. 
The ceremony was that of Dsilyidje qatal, or "chant upon the mount-
ains." It is called Ilnasjingo qatal, or "chant in the dark circle of 
branches," from the great corral of evergreens, in which the public rites 
of the last night are performed. It is known to the white men who 
live among these Indians as the Hoshkann dance, from one of the 
public dances of the last night in which the Indian jugglers pretend to 
grow and develop the hackan or Yucca baccata. This last night's per-
formance is varied and interesting, and all persons, including whites 
and Indians of other tribes, are permitted to witness jt; but previously, 
for several days, in the medicine lodge, mystic rites are celebrated, to 
the most of which only the initiated are admitted. Dr. Matthews re-
mained in the Indian camp at Nihotlize ten days, during which time 
the shamans admitted him into their medicine lodge and allowed him 
to observe their rites and practices. 
His most interesting discovery on this occasion was of their system 
of mythic dry-paintings, by which they represent with dry pigments, 
on the sanded floor of the medicine lodge, various legends or traditions. 
These pictures are from 10 to 12 feet in diameter, and are drawn with 
scrupulous care after long-established patterns, which are retained only 
in the memories of the initiated. The drawing of some of the more elab-
orate pictures occupies the time of about ·a dozen men for eight or more 
hours. Half an hour after the work is completed it iR, with song and 
ceremonial, entirely obliterated, ancl even the sand which formed the 
ground work of the picture is removed from the lodge and thrown away. 
Only one picture is painted in a day. Dr. Matthews made accurate col-
ored copies of these pictures, which will be repre:::;ented by chromo-litho-
graphic plates to illustrate a detailed report prepared by him for publi-
cation by the Bureau. · 
When the ceremony at Nihotuzi was over he proceeded to a locality 
in Arizona called by the whites "The Ilaystacks," from the peculiar 
appearance of the rock formations there. At the Haystacks another 
great c remon~, probably the second in importance of the Navajo rites, 
was to take plac . Here he again encarnpe<l with the Indians, and 
r main d until thew rk of the shamans was done. The ceremonial 
, witn ed 11 thi occasion are, coll ctively, called by the 
l oj uatal, r " hant of the night." They are called by the 
, 1 icli anc ," from th name of the principal ma ked 
·ai or ( hiL i, h grand uncle of the gods. Like the· 
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Hosllkaun dance, it has several days of secret rites witll elaborate 
symbolic sand pictures, and one night of public dances, less varied and 
interesting than those of the Hoshkaun. Dr. Matthews was permitted 
to witness the whole performance and to take as many notes and sketches 
as were necessary. 
From the Haystacks Dr. Matthews went to the Indian agency at 
Fort Defiance, Ariz., where he secured the services of one of the oldest, 
and most learned (in their own peculiar lore) of the Navajo priests, and 
from llim he obtained full explanations of all these rites, and of the sym-
bolism of the pictures and masked characters, with a complete recital 
of the long and elaborate myths on which the ceremonies depend, and 
the text and translations of the very numerous songs which form the 
ritual of the ceremonies. 
During the summer and fall of 1885, Dr. H. C. Yarrow, acting as-
sistant surgeon U. S. Army, visited interesting points in Arizona and 
Utah. In the vicinity of Springerville, .Apache County, Arizona, in 
company with Mr. E.W. Nelson, he visited a number of ancient pueblos 
and discovered that the people formerly occupying the towns had 
followed the custom of burying their dead just outside the walls of 
their habitations, marking the places of sepulcher with circles of stones. 
The graves were 4 or 5 feet in depth, and with the dead bad been de-
posited various household utensils. Mr. Nelson, who bad made a care-
ful search for these cemeteries, informed him of the whereabouts of 
hundreds of them. 0 nfortmiately for anthropometric science, most of 
the bones are tQo much decayed to be of practical value. The places 
of burial selected at these pueblos are similar to the burial places dis-
covered in 187 4 near the large ruined pueblo of Abiquiu, in the valley 
of the Chama, N e:w Mexico. He also visited the Moki pueblos in .Ari-
zona, and obtained from one of the principal men a clear and succinct 
account of their burial customs. While there be witnessed the famous 
snake-dance, -which oecurs every two years, and is supposed to have the 
effect of producing rain. From his knowledge of the reptilian fauna of 
the country he was able to identify the species of s13rpents used in·tbe 
dance, and from personal examination satisfied himself that the fangs 
bad not been extracted from the poisonous varieties. He thinks, how-
ever, that the reptiles during the four days that they are kept in the 
estufas are somewhat tamed by handling, and possibly are made to 
eject the greater part of the venom contained in the sacs at the roots 
of the teeth, by being teased and forced to strike at different objects 
held near them. He does not think that a vegetable decoction in which 
they are washed has a stupefying effect, as has been supposed by some. 
He also obtained from a Moki high priest a full account of the attend- · 
ant ceremonies of the dance. Through the hospitality of Mr. Thomas 
V. Kearn, of Kearn's Canon, Arizona, and Mr. A. M. Stephen, he was 
able to procure from a noted Naivajo wise mau, an exact account of the 
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burial customs of his people, as well as valuable informatiou regarding 
their medical practices, especially such as relate to obstetrics. 
From Arizona Dr. Yarrow proceeded to Utah, and made an examina-
tion of an old rock cemetery near Farmington, finding it similar to the 
one he discovered in 1872 near the town of Fillmore. The bodies had 
been carried far up the side of the mountain; cavities had been pre-
pared in a rock slide, and the bodies placed therein. Branches of cot-
. tonwood were then laid over and large bowlders piled on top. In sev-
eral of these graves the skeletons were in fair preservation, and were 
removed, as well as the articles found with them. 
Through the kindness of Mr. William Young, of Grantsville, a skele-
ton of a Gosi-Ute, in excellent preservation, was obtained, which has 
been presented to the Army Medical Museum. · It inay be stated that 
the examination of the rock cemetery at Farmington showed that the 
inhabitants of the eastern slope of the Wahsatch Range, in Great Salt 
Lake Valley, followed that mode of'sepulture from this, the most north-
ern point visited, to below Parowan, a distance of at least 200 miles to 
the south ward, and it seems that these people occupied the valley long 
subsequent to those living near the water courses who constructed the 
small mounds on top of which were the rude adobe dwellings, and in 
some instances used these huts for burial purposes. 
In the spring of 1886 Mr. J·ames C. Pilling made a trip to Europe in 
the interest of bis work on the Bibliography of the Languages of the 
North American Indians, and spent many days in the library of the 
British Museum, the Bibliotheque Nationale at Paris, and several ex-
tensive private libraries in England and France. The results of this 
trip are highly satisfactory and valuable. 
Mr. Jeremiah Curtin continued to collect vocabularies and myths in 
California. The whole number of myths obtained in California and 
Oregon was over three hundred. The number of vocabularies was eight, 
being the Yana, .A.tsugei (Hat Creek), Wasco, Mfle-hlama (Warm 
Spring), Pai Ute, Shasta, Maidu, and Wintu. Texts were also obtained 
in Yana, Wasco, W.arm Spring, and Shasta. 
TI. OFFICE WORK. 
Prof. Cyru Thomas was engaged during the year, except the few 
week he was in the field, in the preparation of his general report, a paper 
on tbe Maya Codices, and a special paper on the Burial Mounds of the 
~ rth rn ctions of the United State . The latter will appear in the 
nnual eport of the Bureau. 
r . . L. Thomas, in addition to her duties as clerk, has been em-
d in pr paring a catalogue of the ancient work in that part of the 
nit t t . a t of the ocky 1\fountains. Thi catalogue, now 
n arl mp1 t i · int nd cl to giv th 1ocalitie and character of all 
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the antiquities in the section indicated that have be~n heretofore dis-
covered and notice thereof published, as well as those mentioned in the 
reports of work done under the Bur~au. 
The" Bibliography of the Languages of the North .American In-
dians," by Mr. James C. Pilling, which has been adverted to in previous 
reports, has received a large share of his time and attention through-
out the year. The advance "proof-sheets" noted under the head of 
publications, and distributed to collaborators, ha,e been the means of 
securing the active co-operation of many persons throughout this and 
other countries who are interested in linguistic and bibliographic sci-
ence, and have thus elicited a large number of additions, corrections, 
suggestions, and criticisms, all of which have received careful- consid-
eration. 
Mr. Frank H. Cushing worked, when his health permitted, upon the 
large amount of Zuni material collected by him during several years, in 
preparation of papers upon the language, mythology, and institutions 
of that people. 
Mrs. Erminnie .A. Smith continued her study of the Iroquoian 
languages. The first part of her final contribution on the subject 
was in tended to be a Tuscarora grammar and dictionary. The .first 
portion of the dictionary was completed, an(l had been forwarded 
to the Bureau when her sudden and lamented death occurred on 
June 9, 1886, at her home in Jersey City. Her former assistant, 
Mr. J. N. B. Hewitt, of Tuscarora descent, has been .engaged to 
complete the work she so successfully began, and it "is expected that 
the results of her long labors in the field will be published without 
delay. 
Mr. Charles C. Royce resigned his connection with the Bureau in the 
eady part of the year, thereby delaying the completion of his work 
upon the ·primal title of the Indian tribes to lands within the United 
States and the methods of securing their relinquishment. This work, 
the scope and value of which have before been explained, will be pub-
lished with its .accompanying atlas. Mr. Royce, before his departure, 
completed a paper on the "Cherokee Nation of Indians," which will ap-
pear in the Fifth .Annual Report. 
Dr. H. C. Yarrow was still engaged in preparing the material for the 
final volume upon the Mortuary Customs of the North .American In-
dians, in the prosecution of which the large amount of information re-
ceived and obtained from various sources has been carefully classified 
and arranged under proper divisions, so that the manuscript is now 
being rapidly put into shape for publication. 
Dr. Washington Matthews, :U.S. Army, continued the preparing fqr 
publication of the copious notes obtained by him during former years 
in the Navajo · country, his chief work being upon a grammar and dic-
tionary of the Navajo language. He also wrote several papers, one of 
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whicl1, a "Chant upon the Mountains," wm appear in the Fifth Aunual 
Report. 
Mr. W. II. Holmes continued his work in the office during the year, 
superintending the illustration of the various publications of the Bureau. 
His scientific studies have been confined principally to the field of Ameri-
can art archmology. Two fully illustrated papers have been finished 
and will appear in the Sixth Annual Report of the Bureau. They are 
upon "Ancient Art of the Province of Chiriqui, Colombia," and "A 
Sthdy of the Textile Art in its Relations to the Development of Form 
and Ornament." Mr. Holmes has, in addition, continued his duties as 
curator of aboriginal pottery in the National Museum. 
The office work of Mr. Victor 1\ilindeleff for the year has consisted of 
the preparation of reports on the Tusayan and Cibola architectural 
groups. These, when completed, are to be fully illustrated by a series 
of plans and drawings now being prepared from the field-notes and other 
material. · In this work it is proposed to discuss the architecture in de-
tail, particularly in the case of the modern pueblos, where many of the 
constructional devices of the old builders still survive. The examina-
tion of these details will be found to throw light on obscure features of 
many ruined pueblos whose state of preservation is such as to exhibit 
but little detail in themselves. 
In connection with the classification and arrangement of new material 
from Canon de Chel1y, a paper on the cliff-ruins of this region was pre-
pared. 
The modeling-room during the past year has been in charge of Mr. 
Cosmos Mindeleff. Upon his return from the field a .series of models to 
illustrate the Chaco ruins, architecturally the most important in the 
Southwest, was commenced. Two of these, viz, the ruin of W~iegi and 
that of a small pueblo near Pueblo Alto1 have been finished and dupli· 
cates have been deposited in the National Museum. The third, a very 
large model of Peiiasco Blanco, is still uncompleted. All of these 
models are made from entirely new surveys, made in the summer of 1884. 
The scale used in the previous series-the inhabited pueblos and the 
cliff-ruins-though larger than that usually adopted for this class of 
work, has shown so much more detail and has proven generally so sat-
isfactory, that it has been continued in the Chaco Ruin group, bringing 
the entire series of models made by the Bureau to a uniform scale of 
1.60, or 1 inch to 5 feet . In addition to this the work of duplicating 
the exi ting models of the Bureau for purposes of exchange was com-
menced. Three of these have been completed, and two others are a out 
half fini hed. 
r. E.W. Nel on was e gaged upon a report of his inve ' tigation 
among the E kimo tribe f Ala ka. A part of thi report con "isting 
fa ~ ng1i - kimo dictionary, h ba already forwarded. 
r in aft r xplainc l th y ar wa principally dcv t cl to the yn-
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onomy of tbe Indian tribes, the special studies of sm·eral officers of the 
Bureau being suspended so that their whole time shou]d be employed 
in that direction. In the early part of the year 1885, however, and at · 
subsequent intervals, their work was as follows: · 
Col. Garrick Mallery~ U.S. Army, continued the study, by researches 
and correspondence, of sign language and pictographs. A paper on 
the latter subject has been printed in the Fo.urth Annual Report. 
Mr. Albert S. Gatscbet continued to revise and perfect bis grammar 
and dictionary of the Klamath language, a large part of which work is 
in print. He also took down vocabularies from Indian delegates present 
in this city on tribal business, and thus succeeded in incorporating into 
the collections of the Bureau of Ethnology linguistic material from the 
Alibamu, Hitchiti, Creek, and Seneca languages. 
Rev. J. Owen Dorsey pursued bis work on the Dhegiha language. 
Having the aid of a Winnebago Indian for some time he enlarged his 
vocabulary of that language and recorded grammatical notes. He also 
reported upon works submitted to his examination upon the Tuscarora, 
Micmac, and Cherokee languages. 
Synonymy of Indian Tribes.-The Director has before reported in gen-
eral terms that the most serious source of perplexity to the student of 
the history of the North American Indians is the confusion existing 
among their tribal names. The causes of this confusion are various. 
The Indian names for themselves have been understood and recorded 
in diverse ways by the earlier authors, and have been variously trans-
mitted by the later. Nicknames arising from trivial causes, and often 
without a,pparent cause, have been imposed upon many tribes. Names 
borne by one tribe at some period of its history have been transferred 
to another, or to several other distinct tribes. Typographical errors 
and improved spellings on assumed. phonetic grounds have swelled the 
number of synonyms until the investigator of a special tribe often finds 
himself in a maze of nomenclatural perplexity. 
It has long been the intention of the Director to have prepared a work 
on tribal names, which so far as possible should refer their confusing 
titles to a correct and systematic standard. Delay has been occasioned 
chiefly by the fundamental necessity of defining the linguistic stocks or 
families into which all tribes must be primarily divided, and to accom-
plish this long journeys and laborious field and office investigations 
have been required during the whole time since the establishment of 
the Bureau. While a few points . still remained in an unsatisfactory 
condition, it was considered that a sufficient degree of accuracy had 
been attained to allow of the publication for tlie benefit of students of 
a volume devoted to the subject. The preparation of the plan of such 
a volume was intrusted to Mr. H. W. Henshaw late in the spring of 
1885, and in June of that year the work was energetically begun in a.c-
H. Mis. 170--5 
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cordance with the plans submitted. The preparation or' thiR work, 
which to a great extent underlies and is the foundation for enry field 
of ethnologic investigation among Indians, was considered of such 
prime importance that nearly all the available force of the Bureau was 
placed upon it to the suspension of the particular investigations in 
which the several officers bad been engaged. In addition to the gen-
eral charge of the whole .work, Mr. Henshaw gave special attention to 
the families inhabiting the Northwest coast from Oregon northwards, 
including the Eskimo, and also several in California. To Mr. Albert 
S. Gatschet the tribes of the Southeastern United States, together 
with 1he Pueblo and Yuman tribes, were assigned. 
The Algonkian family in all its branches-by far the most important 
part of the whole, so far as the great bulk of literature relating to it 
is concerned-was intrusted to Col. Garrick Mallery and Mr. James 
Mooney. They also took charge of the Iroquoian family. Mr. J. 0. 
Dorsey's intimate acquaintance with the tribes of the Siouan and Cad-
<loan families peculiarly fitted him to cope with that part of the work, 
and he also undertook the .Athapascan tribes. Dr. W. J. Hoffman 
worked upon the Shoshonian tribes, aided by the Director's personal 
supervision. Mr. Curtin, to whom was assigned the California tribes, 
also gave assistance in other sections. 
Each of the gentlemen named has been able to contribute largely to 
the results by his personal experience and investigations in the field, 
there being numerous regions concerning which published accounts are 
meager and unsatisfactory. The main source of the material to be 
dealt with bas, however, been necessarily derived from books. A vast 
amount of the current literature pertaining to the North American In· 
dians h&is been examined, amounting to over one thousand volumes, 
with a view to the extraction of the tribal names and the historical data 
necessary to fix their precise application. 
The work at the present time is well advanced toward completion. 
The examination of literature for the collation of synonyms may be 
regarded as practically done. The tables of synonymy and the ac· 
counts of the tribes have been completed for more than one-half the 
number of linguistic families. It is hoped that the volume will be 
ready for the printer by the end of the next fiscal year . 
.Archmologic Symbols.-The geographic distribution of archreologic phe· 
nomena being of great importance, and the statute having provided for 
general archreologic research in the United States, it was thought best 
by th Director to prepare a sy tern of archreologic symbols to be used 
in the cartography of ~he subject. In the preparation of such a scheme 
of Y . bol thos u e<l. in Europe were examined, for the purpose of 
adopti g the am where po sible; but on careful study of the subject 
it wa found that the phenomena of the two continents differ so widely 
that no urop an scheme could be utilized in North America. A new 
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scheme was tllerefore prepared, adapte<l to the phenomeua observed in 
North America, and especia11y in the United States, as follows: 
SCHEME OF COXVENTIOXS :FOR THE ARCHlE0L0GIC CARTOGRAPHY OF NORTH AMERICA • 
Jta Indian village . .lit Burial mound. 
.a. Wood lodge . ..a. Mound with single stone gr~ve. 
.CC. Group or village of wood lodges. .m. Mound ,-vith stone graves. 
A Earth lodge. \.J Grave or single burial. 
.t:it:.. Group or village of earth lodges. \..LJ Cemetery. 
.u Stone lodge. \Cl Stone grave. 
.tD. Group or village of stone lodges . 'ml Stone grave cemetery. 
ti Cliff lodge. w Ossuary. 
g Group or village of cliff lodges. Ci Inclosure. 
cf Cavate lodge. i;;. Inclosure ·with intericr mound. 
a Group or village of cavate lodges. 0 In closure with exterior mound. 
"CJ' Subterranean lodge. "O"' Excavation. 
m Group or village of subterranean lodges. ~ Reservoir. 
-& Igloo lodge. = Canal. 
.M, Group or village of Igloo lodges. -a Copper mine . 
.B:i. Inhabited stone village (Pueblo). ~ Flint mine or qua1Ty. 
@ Assembly lodge of wood. ..:I Soapstone mine. 
@ Assembly lodge of earth. H Mica mine. 
@ Assembly lodge of 1:1tone. ..Q. Cave deposit. 
® Cliff assembly lodge. ~ Cave burial. 
@ Cave assembly lodge. .c. Refuse heap . 
@ Subterranean a.ssembly lodge. ... Shell heap . 
.I. Tower. .tl Sculpture. ... Mound . ifi Group of sculptures. 
- Group of mounds. ;t Petroglypt. 
(3 Assembly mound. ~ Group of petroglypts. 
.la. Effigy mound. • Cache . 
.M. Group of effigy mounds. A Cairn . 
JiL Domiciliary mound. Trail. 
It is believed that the above scheme requires no general discussion 
for its explanation. The mnemonic system embraced therein is perhap~ 
sufficiently obvious. 
As the work of investigation extends southward through Mexico and 
Central America, it may b~ found necessary to add somewhat to the 
above plan. 
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UNITED STATES GEOLOGICAL SURVEY. 
In compliance with the custom which bas grown up of including a 
summary of the yearly operations of the Geological Survey in the an-
nual report of th.is Institution, a statement furnished by Maj. J. W, 
Powell, the Director of the Survey, is appended hereto. 
The last report which was made was for the calendar year 1884; and 
tbe present account is for the following eighteen mouths. 
During each of the years under review, the ::t,ppropriations for the 
Survey were substantiaHy the same, and the organization was practi-
cally unchanged. 
As heretofore, detailed statements of tlrn operations of the Survey 
will be found under tbe headings of Geography, Geology, Paleontology, 
and Miscellaneous Work, the btter including chemistry and physics, 
mining statistics and technology, and library and documents. 
I 
GEOGRAPHY, 
At the date of the last report a statement was made under the vari-
ous subdivisions of this heading of the areas which had been surveyed 
in the different States and Territories. Including those, and the areas 
subsequently snrveyed during tl10 fiscal year ending June 30, 1885, tlie 
chief geographer of the Survey, Mr. Henry Gannett, reports a total of 
57,508 squ&re miles. A glance at the appended table will show the 
distribution of these n.rcas, the scale of publication adopted, and tlle 
contour interval: 
Area. 
Massachusetts ........ __ . _ .......... _ ........... . 
New J ersey .... __ .......... _ .. .... .........•. _ .. 
Appalachian region .......................... _ •. 
Missouri:Kansas ................................ . 
Texas . ............. . ........................... . 
Plateau region ... _ ............................•. 
Yellowstone P::trk ............... · - ·· ...... ···-·· 




1 : 62500 
1: 125000 
1: 125000 
1 : 125000 
1 : 2f)0000 

























Th average co t of tlle work for the year was · about $3 per square 
mile. 
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Similar information respecting the geographic work doue in the fol-
lowing year, encliug June 30, 188G, will be found in the subjoined table: 
Region. 8cale of pub- Contour 
I 
Area. lication. interval. 
---
Feet . Sq. rn. 
Massachusetts .................................. . . 1: G2500 20 2,500 
New Jersey ..... ................................. 1 : 62500 20 1,843 
Southern Appalachian region .......... . .. ! .....• 1 : 125000 100 23,686 
Missouri-Kansas . .. ...................... .... .... 1: 125000 50 21,400 
'l'cxas ...................•••.............. .. - ---. 1: 125000 50 8,000 
Arizona ................................ - - - ...... 1: 250000 200 H,000 
Gold Belt, C:alifornia ............... .. ............ 1 : 125000 100 2,400 
Northern California and Southern Oregon ........ 1: 250000 200 10,400 
Yellowstone National Park :mcl Northwestern Wy-
oming ............... _ •.....................•.. 1 : 125000 100 3,600 
--
Total ..................................... ---- . ----. ---. ---.. - ... --.. 81,829 
The average cost of the work during the year was approximately 
$2.75 per square mile. 
Under the Division of Geography the work in the northeastern sec-
tion is divided into two sub-sections, namely, those of Massachusetts 
and New Jersey. _In the formei; the work is carried on at the joint ex-
pense of the State of Massachusetts and the United States. In this 
State the entire area reported for the two years during which work has 
been going on, amounts to 3,750 square miles, or nearly one-half the 
area of the State. 
Work in the New Jersey sub-Rection was, as heretofore, under tl1e 
general supervision of Prof. George H. Cook, State geologist. The 
work has been continued on the basis indicated in the lasL report, and 
an area of 3,111 square miles bas been completely surveyed in the past 
two years, while a consi<lerable a.mount of preliminary work lias been 
done on other port.ions of the State. At the present time nearly an 
the area of the State has been completed. 
Appalachian Section.-The intricacy of geologic phenomena in this 
region has led to the adoption of a larger soa1e for the maps than that 
which Las been used in other cases; as the country is perhaps the most 
difficult for the surveyor to be found upon tlie continent; the rate and 
cost of work will not bear favombll:'l comparison with other less difficult 
areas. However, notwithstanding these drawbacks, the large force con-
centrated on the area has enabled the geographer in charge of it, Mr. 
Gilbert Thompson, to complete 41,32G square miles in the two years 
under consideration. 
Western Section.-During the year ending June 30, 1885, work was 
prosecuted in the Missouri-Kansas, Texas, and Arizona sub-sections, 
and in the following year, to this section were added the Gold Belt 
and Cascade ~uh-sections. It was found that in those States which bad 
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been surveyed by the public land system, use might be made of the plats 
of the General Land Office, whereby without sacrificing accuracy the 
work might b~ greatly facilitated. For the control and correction of 
the surveys of the General Land Office it was decided tentatively to 
use astronomic locations, and these Mr. R. S. Woodward, formerly of 
the U. S. Lake Survey, was directed to determine. As shown by the 
table already given, an area was surveyed in this sub-section, during 
the two years, of 37,000 square miles. In continuing the work in the 
Missouri-Kansas sub-section during the last fiscal year, closing June 
30, 1886, it was decided to substitute a gridiron system of triangula-
tion, utilizing as far as possible the trans-continental belt of the U. S. 
Coast and Geodetic Survey, in place of astronomic determinations, for 
the correction of accumulated error in the surveys of the General Land 
Office. Satisfactory progress was made in the Texas and Arizona sub-
sections, but work was impeded in the Gold Belt and Cascade sub-
sections by unfavorable atmospheric conditions during the latter part 
of the last season. Notwithstanding these drawbacks an area of more 
than 50,000 square miles was surveyed during the last fiscal year. 
Yellowstone Section.-During the two years under review topographic 
work was continued in the Yellowstone National Park, and an area of 
1,000 square miles was surveyed in the first year, and 3,600 in the sec-
ond, the latter figure including a portion of Northwestern Wyoming. 
Engraving.-The manuscript of seventy-six sheets of the General At-
las of the United States, now in preparation by the Geological Survey 
has been furl!.ished to the engraver, and of these fifty-seven have been 
engraved, comprising about 125,000 square miles. In the Seventh An-
nual Report of the Director of the Survey to the Secretary of the Inte-
rior a list is given of the sheets thus far engraved. 
GEOLOGY. 
The present organization of geologic work in the Survey will be ap-
prehended from an examination of the following condensed account of 
the work of each of the divi ·ions: 
Division of Archean Geology.- Prof. Raphael Pumpelly devoted his 
time in he field to a study of the structure of the Green Mountains, 
b lieving that range to contain the key to the geology of New England. 
The struc ure of a long and important stretch of the Hoosac Mountain 
in Mas a hu ett an V rmont wa worked out, and Professor Pum-
p 11y hopes y the nd of another eason to be in a position to solve 
th· gr at geoloCTic probl m. A large part of bi office work was upon 
th " 1i ing n u trie ' olu e of the T nth Oen u . 
Atlantic 
th tl nti 
· i ion if Geology.-In hi 
r f. . . Shaler h addr 
tudy of the geology of 
d himself especially 
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to problems whose solution promises to have important economic value. 
After making a preliminary inquiry into the geology of the 0obscook 
Bay district, lie began a stu<ly of the district adjacent to Narragansett 
Bay, the coal-fields of whicll he compares in cllaracter with those of 
Pennsylvania, and hopes to see rendered commercially important. An-
other inquiry to which he has given attention is the amount of salt-
water marshes on the eastern coast of the United States, the extent to 
which these are reclaimed, and the most feasible means of bringing 
them into tillable condition. The experience of other countries he 
found to be of such a character as to justify the hope that at least 
20,000 square miles, and possibly twice that area, may be easily won to 
agriculture. Profe8sor Shaler publishes a report on the "Salt l\farshes 
of the United States" in the Sixth Annual Report of the Director of 
the Survey, and a report on the "Geology of Martha's Vineyard" in 
the seventh. 
Appalachian Division of Geology.-Mr. G. K. Gilbert continued, with 
a corps of assistants, the investigation of the geology of the Appala 
chian l\.fountains in the States of Maryland, Virginia, West Virginia, 
Kentucky, Tennessee, North Carolina, Georgia, and A.labama. In the 
systematic conduct of this work he proposes to survey and measure 
with great care four sections, crossing the belt at right angles. The 
rocks to be studied being much disturbed, a simple linear section does 
not afford a sufficient guarantee of accuracy, and be substitutes for it 
the complete structural survey of a strip of country 20 miles broad. 
When this is finished it is believed that the structure of the entire belt 
can be unraveled with comparative ease and rapidity. Of Mr. Gilbert's 
assistants, Mr. Bailey Willis was engaged on the French Broad section, 
Mr. I. C. Russell on the Alabama section~ Mr. H. R. Geiger on the Po-
tomac section, and Prof. I. C. White made an investigation of the strati-
graphy of the coal-measures in the valley of the Great Kanawha. The 
geologic literature of the Appalachian district being very copious, and 
Mr. Gilbert being unwilling to pass by without acknowledgment the 
work of his predecessors, a subject bibliography of this literature ha,s 
been undertaken, and G,000 bibliograpllie cards have been prepa,red, 
which contain each a reference to the pages in a specific volume in which 
any particular subject is treated. The memoirs relathTe to the investiga-
tion of the "Quaternary History of t,he Great Basin" are in substan-
tially the same condition as last reported. 
Lake Superior Division of Geology.-In this division Prof. R. D. Ir-
ving is engaged in a general investigation of -those formations of the 
Northwestern States which underlie the basal fossiliferous or Potsdam 
sandstone of the Mississippi Valley. A large portion of the field work 
of Mr. Irving's assistants was spent in replacing the collections which 
they were so unfortunate as to lose by the fire that occurred in the 
science building of the University of Wisconsin in December, 1884. In 
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his administrative report for the year 1886 he gives a summarized state-
ment of the results which have been reached by the studies in which 
he and his associates have been etlgaged. 
Among these the following may be mentioned: (1) The origin of the 
ferruginous schists of the Lake Superior region and their accompany-
ing iron ores is attributable to the silicification of ferruginous carbon-
ates in some degree analogous to those of the coal-measures. (2) The 
Archean formations of Lake Superior are divisible into two discordant 
members, to which the terms Huronian and · Laurentian should be ap-
plied. (3) Such chloritic schists as present themselves at the falls of 
the Menomonee River, on the boundary between Wisconsin and :Michi-
gan, are the result of meta.somatic alteration, accompanying great press-
ure, of some sort of eruptive greenstone. (4) The upper mica schists 
of the iron-bearing series have been developed in both the Penokee and 
the Marquette regions from entirely fragmental rocks, composed mainly 
of quartz and feldspar, by a simple, easily traced process of metaso-
matosis . 
.Division of Glacial Geology.-Prof. T. C. Chamberlin and his assist-
ants, Prof; R. D. Salisbury, Prof. J.E. Todd, Mr. Warren Upham, Prof. 
G. H. Stone, Prof. G. F. Wright, and Mr. I. M. Buell, were engaged in a 
comprehensive study of the manifold features of glacial geology, par-
ticularly as recorded in the rocks of the northwestern section of the 
United States. To the discussion of this question, Professor Chamberlin 
has contributed two extended articles, one appearing in the Sixth An-
nual Report, under the beading of the "Driftless Area of the United 
States," and the other in the seventh, under the title of the '' Rock Scor-
ings of the Great Ice Invasion.'' His assistant, Mr. Upham, after making 
an extended investigation of the area of the extinct lake (Agassiz), 
submitted the manuscript for a bulletin, which will appear among the 
publications of the Survey hereafter. In company with Prof. Salisbury, 
Prof. Chamberlin undertook a recounoissance of the drift margin from 
the vicinity of Bismarck, Dak., to the national boundary line at the foot 
of the Rocky Mountains. No attempt was made to trace the drift-border 
in detail, but it was sought to determine a sufficient number of points 
to fix beyond question the general course and character of the drift 
in Northw tern Dakota and in Montana. After about a wonth spent 
in tbi examination, Prof. Chamberlin studied the valley-drift of the 
Yellow tone River, at Billing , a~d in the vicinity of Glendive, with 
a view to <li tingui bing thi emi-local drift from that of the north-
east, a well a to determining the ancient fluvial conditions of the re-
gion. B al o pent about a month in the tucly of drift phenomena 
in ontan , Idaho, and Briti h Columbia. Profe. or Todd's time wa 
evoted t field tudy in outbern Dakota, and the preparation of a 
bulletin n hi r ult . rofe or Ston , under the direction of Prof. 
ham erlin, continued hi tigation of the gravel of 
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Mai1,1e, particularly its remarkable osars, and Prof. G. F. Wright studied 
the glacial border in Pe:msy l'rnnia and the terraces of the Upper Alle-
ghany River: Prof. W. l\1. Davis, of Harvard University, working under 
Prof. Uhamberlin's direction, made a careful study of the striation of 
Mon.nt Monadnock, one result of which was a very satisfactory demon-
stration of the incurving of the currents in the lee of that mountain. 
He also made ari examination of two recent gorges near Canajoharie, N. 
Y., with reference to the time and method of their pr9duction; but his 
chief attention was directed _to the study of the remarkable parallel and 
dolphin-backed drift ridges of Wa;yne and Cayuga Counties in the same 
State. Mr. Buell continued his study of the bowlder trains of the south 
central Wisconsin. Prof. Chamberlin was assisted both by Mr. Gilbert 
and Prof. Sllaler in a number of his glacial studies, and the latter car-
ried out an extended scheme of study of the glacial drift on the islands 
of Nantucket, 1\-f.artha's Vineyard, and l\fount Desert . . 
Montanci D-ivisicn of Geology.-Dr. F. V. Hayden, with his assistant, 
Dr. A. C. Peale, continued his study of the geology of Montana, his in-
quiries cbierly relating to the Gallatin Vajley, particular atte,!ltion being 
pahl to tl.Je southern end of the Bridger Range and the extension of its 
beds on the southern side of the Gallatin Valley. In addition to this 
work Dr. Peale prepared a statistical paper on the Mineral Waters of 
tl.Je United States, which was published as Bulletin N-0. 32 of the Survey 
series. 
Yello.wstone Park D'ivision of Geology.-N otwithstanding the limHed 
character of the field season in the Yellowstone Park, Mr. Arnold Hague 
was able to reach tolerably definite conclusions respecting the more re-
markable of its geological features. The work iQ. the field was supple-
mented by detailed studies in the laboratory, Dr. F . .A. Gooch confining 
himself almost exclusively to chemical questions connected with the 
thermal waters oftlle geyser basins and Mammoth Hot Springs, and Dr. 
Hallock continuing bis investigations on the physics of geyser action. 
1\1.r. J.P. Iddings, in investigating the acidic lavas of the park, prepared 
for the Seventh Annual Report of the Director a paper entitled "Ob-
si<lian Oliff of Yellowstone Park," which not only gives a description of 
Obsidian Oliff, but presents a resume of all that is known as to the erup-
tions of obsidian in other parts of the world. Mr. Hague dwells upon 
the need of Congressional action to setti'e the de.finite boundaries of the 
Park,ancl reiterates his previous suggestions as tothelimitswhichshould 
be adopted. He also adverts to the great importance of the Yellow-
stone Park as a forest reservation, stating that he is acquainted with no 
tract in the Rocky Mountains where the necessity for the conservation 
of the forests appears so urgent or the direct advantage to be gained so 
immediate. 
Oolorcido Division of Geology.-Tbe field work in this division since 
the date of the last report has been mainly carried on by Mr. Emmons' 
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assistants, he himself having been principal1y engaged in the prepara-
. tion of material for publication. Snch field work as was done under his 
direction was mainly in the Gunnison or Crested Butte region and in the 
Denver Basin region. His assistants, Messrs. Cross and Eldridge, made 
large collections of specimens, and the former, in the course of his work, 
made a number of important contributions to petrography. 
California Division of Geology.-Resuming his field studies of the ge-
ology of the quicksilver deposits of the Pacific slope, l\ir. G. F. Becker 
brought hiS.. investigation to a conclusion, and devoted · himself to the 
preparation of a monograph on the results. This monograph is now in 
an advanced state, and will soon be placed in the hands of the printer. 
In his observation of the stratigraphy of California Mr. Becker was led 
to consider a number of the physical and chemical questions involved, 
and bis work upon these resulted in the disclosure of cer'tain novel laws 
of mechanics and physics that are believed to have a high value. Thus, 
in considering the fundamental shape of volcanic cones, Mr. Becker 
found that the form of such cones could be determined mathematically 
with all possible definiteness, and that this form coincides in the most 
remarkable way with photographs of actual volcanic cones in America 
and Japan. A contribution to the general law of mechanics which grew 
out of bis investigation of quicksilver is called a theorem _ of maximum 
dissipativity, according to which there is in every system a tendency to 
motions of a shorter period, this tendency being the greatest possible 
when the motions of the system have periods which differ consid~rably. 
Division of Volcanic Geology.-Oaptain O. E. Dutton, with his assistant, 
Mr. J. S. Diller, devoted his field work to a study of the Cascade Range 
and its geological relation to the Coast Ranges. The belt of country be-
tween the shore of the Pacific and the Cascade Range he fin<ls to be 
occupied by mountains which do not group themselves into distinct 
ranges, but which are crowded closely together and present forms alto-
gether peculiar by reason of their irregularity, want of definite trend, 
and absence of anything approaching structural axes. The attitudes 
of the older rocks in this region disclose a scene of stratigraphic confu-
sion, displacement, and distortion without a parallel in bis experience. 
The most striking feature of the Cascade Range is undoubtedly Crater 
Lake, of which Captain Dutton made a thorough examination; The 
occurrence of se eral notable earthquake tremors in the Atlantic States 
in the summer and autumn of 1884, and the fact that such disturbances 
ar more numerous than is generally supposed,led to some preliminary 
measure under the direction of Oa!)tain Dutton looking to the estab-
li hment of ystematic ob ervations of such phenomena. A consulta-
tion wa held between several members of the Geological Survey corp 
an 1 Pr f. C. G. ockwood, of Princeton, Mr. W. M. Davi , of Harvard, 
r f. 1 veland be, of he ignal Service, and Mr. H. M. Paul, of 
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the Naval Observatory. It was determined that the only practicable 
scheme would be to rely upon the voluntary and unpaid co-operation of 
individual observers and upon the aid which might be gained from 
the assistants of the Signal Service and other Government bureaus 
having permanent stations scattered throughout the country. Mr. C. 
F. Marvin, of the Signal Service, undertook to devise an instrument, 
inexpensive and simple, and requiring a minimum of care and atten-
tion,' which could be used by volunteers im making their observations. 
Numerous responses have been received to the circulars that were sent 
out asking for assistance in this work. 
Potomac Division of Geology.-Mr. W J McGee continued his geo- · 
logic investigation of the District of Columbia and contiguous territory 
as the condition of the topographic survey of the area under discussion 
permitted. He gave special attention to the Potomac formation, both 
as disclosed in the District of Columbia and elsewhere, and, in the ab-
sence of fossil faunas characterizing the formation, he availed himself of 
the assistance of Professors Ward and Fontai-ne in reaching some con-
clusions as to its taxonomy through 3, study of its fossil flora. A large 
amount of miscellaneous office work is intrusted to the chief of this di-
vision, and the most important subjects of this character which have en-
gaged his attention during the period under review are briefly referred 
to below. Mr. McGee continued to assist the Director in developing a 
cartographic system, which, while sufficiently comprehensive to repre-
sent the rock masses in the entire dominion of the United States, is at 
the same time sufficiently definite to be intelligible to all users of the 
geologic maps published by the Survey and sufficiently elastic to per-
mit the employment of classifications of rocks now in vogue or such as 
may be hereafter evolved. The work has led to the preparation of a 
bulletin entitled "A Contribution to the Areal Geology of_ the United 
States," which is now nearly ready for the press. A meeting of the 
Congres Geologique International was held at Berlin in September and 
October, 1885, and Mr. McGee represented the Director of the Survey in 
its deliberations, presenting to it a formal communication on his behalf. 
The principal function of this Congress, which was organized largely 
through the instrumentality of American geologists, is the improve-
ment and unification of conventions employed in geologic cartography. 
Under Mr. McGee's direction a bibliography of the geology of Texas 
has been prepared and is nearly ready to send to the press. The Sur-
vey having undertaken to compile a history of Am~rican State surveys, 
from data contributed as far as possible by those who have engaged in 
the work, the material has been placed in Mr. McGee's hands, and a 
manuscript history of American State surveys is now substantially com-
plete. To the gentlemen who have generously turned aside from other 
duties and interests and prepared material for this proposed history, 
the profound obligations of the Survey are warmly extended. 
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Louisianci Division of Geology.-Owing to the importance of the iron 
ores of Northern Louisiana, a division of geology was established, with 
Mr. Lawrence C. Johnson at its head, to investigate the localities in 
this region in which iron 'ores were known or supposed to l)e depositetl. 
Mr. Johnson has performed a large amount of preliminary work, but 
his material is not yet in such a condition as to permit of publication. 
P .ALEONTOLOGY. 
Division of Vertebrate Paleontology.-In continuing his systematic 
work of collecting fossils in the West, Prof. 0. C. Marsh states the 
two objects be has had especially in view, as follows: First, to <leter-
mine the geologic horizon of each locality where large series of verte-
brate fossils were foun<l, an<l, second, to secure from these localities 
collections of the more important forrns sufficiently extensive to dis-
close, if possible, the life history of each. With the paucity of remains 
of plants an<l inYer tebrates in many regions of the West, the value of 
vertebrate fossils, especially of the higher types, in enabling us to get 
a more accurate and detaJle<l geologic record, is manifest. It is hoped 
that the rnllections of the remains of the vertebrate life throughout the 
Rocky Mountian region in past ages, now being made, will affor<l the 
means of solving many profound problems, since some of the most im-
portant chapters in the history of life on the globe are recorded here 
alone. 
The success of Professor Marsh and his assistants in their fi.eld work 
has been most gratifying, and the more difficult work of classifying the 
extensive collections secured has been systematically and rapidly 
carried on. 
Paleozoic Division of Invertebrate Paleontology.-The field operations 
of Mr. C. D. Walcott, the chief of this division, were directed as follows: 
(1) The continuation of the study of the Devonian. strata and contained 
faunas in Southern and Western New York; (2) the study of Cambrian 
strata in Alabama, Georgia, and Tennessee, and the collection of fossils 
from numerous localities;· (3) the examination of a nmnb-er of sections 
of Cambr~au trata iu Central Nevada an<l _Northern TTtah and the col-
lection of foR il ; ( 4) the taking of a section of the Permian formation 
in South rn Utah and the collecting of fossils from three localities in 
th ction, and ("') the examination of certain Middle Cambriau rocks 
olum ia County, New York, and the collecting of Lower 
iluri n fo ii in entral ew York. In these operations he was as-
i t cl by r f. Il. . illiarns, who i preparing a monograph 011 the 
ni n fauna. , by Me r . Cooper Curtice, .A. M. Gibson, 
• 
1 rcJ, u t, ancl other . With the data now in bi po · 
r. t lieve · that mo t of the Paleozoic fo il hereto-
. 1L ·t 1 i h ntir I ocky 1 uutain region can be referred to 
h ut fur her. tudy will b n etl cl on 
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the faunas thati preceded the lVIiddle Cambrian fauna. During the year 
he prepared a paper on the lVIiddle Cambri_an faunas of North America, 
which was published as Bulletin 30 of the Survey series. 
~Mesozoic .Division of Invertebrate Pctleontology.-Dr. 0. A. White, the 
chief of this division, carried on field operations chiefly in Utah and 
Wyoming. rrhe work he planned for the season was the stratigraphic 
and l)aleontologic study of the later Cretaceous and early Tertiary forma-
tions. As results of his studies in the field it.is shown that a portion 
of the fresh-water molluscan species which characterize the Laramie 
group survived their brackish-water conte~nporaries and became a part 
of the purely fresh-water molluscan faunas of the Wasatch group. 
This indicates that there was a continuity of congenial aqueous habitat 
for those mollusks from the Laramie to the ,vasatch epoch, and the 
observed character of tl10 strata also indicates that sedimentation was 
continuous from the one group to the other. The observations upon 
the Jurassic strata a.nd their fossil contents which he was able to make 
during the past season, together with those previously made, seem to 
justify the opinion that a large continental area existed upon the site 
of the present North American continent during the latter part of the 
Jurassic period. An important feature of Dr. White's office work during 
the past fiscal ;year was the transfer of all the fossils belonging to the 
Survey and in charge of bis division to the newly allotted space in the 
northeast balcony in the second story of the National Museum building, 
where all the specimens were cleansed, numbered, and stored away iri 
cases for convenient reference. 
Cenozoic Division of Invertebrate Paleontology.-On being placed in 
cbarge of this division Mr. W. H. Dall's first efforts were directed to 
putting into shape for ready reference and the identification of species 
as they sbould come in, the Quaternary fossils of North America that 
ham come into the possession of the Geological Survey. The land and 
fresh-water forms of the ancient lake basins of the West ancl the loess 
of the Mississippi Valley, and the marine forms from the southern and 
southeastern portions of the United States bordering on the sea, being 
l>y far the most important, the cla.ssification of these was first under-
taken. It is gratifying to be able to state that the large collections of 
Quaternary fossils and allied recent forms have been suitably classified 
and conveniently arranged for study. In the year ending June 30, 
1886, 18,638 lots of specimens, including not less than 60,000 individ-
uals, barn been labeled, registered, and put in order, about one-half as 
much as during the whole of the previous twenty.five years since the 
beginning of the work. A small amount of field work was done in 
South Carolina and in Louisiana and Texas. 
Division of Paleobotany.-In the year following that for which a re-
port was last made, Prof. L. F. Ward devoted himself almost exclu-
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· sively to offi.ce work. As a result of this he prepared for the Sixth 
Annual Report of the Director a paper entitled "Synopsis of the Flora 
of the Laramie Group," profusely illustrated. Early in the present 
fiscal year Prof. Ward prosecuted :field work along the bluffs of the 
Potomac and Rappahannock Rivers. He also made an expedition down 
the James to City Point, anu up the Appomattox to Petersburg. In 
these trips he was accompanied at different times by Prof. W. M. Fon-
taine, Mr. W J McGee, and Mr. F. H. Knowlton. In the office he 
prepared technical descriptions of the species :figured for publication, 
without description, in the Sixth Annual Report of the Director, and 
drew them up in the form of a bulletin of the Survey, entitled '' Types 
of the Laramie Flora," and numbered 37 of that series. Prof. Ward 
is making satisfactory progress in the extensive bibliographic work he 
has undertaken in connection with his subject. Prof. Leo Lesquereux 
has undertaken the preparation of a volume of descriptions a,nd iUus-
trations of Cretaceous and Tertiary plants. 
Prof. Fontaine devoted the period which has elapsed since the date 
of the last report to the continuation of the study of the younger Meso-
zoic, or Potomac, formation, both in field and office. He discusses the 
plant material which bas been collected from both a geological and 
botanical point of view, sine~ .the plants fill a most important gap in 
geologic records. Both the geologic and paleontologic reports will soon 
be ready for the printer. 
· Division of Fossil Insects.-At the beginning of the present calendar 
year Prof. Samuel H. Scudder, the greatest living authority on the sub-
ject of fossil insects, was appointed to a, position on the Survey, and 
placed in charge of a division designated " The Division of Fossil In-
sects." He bas devoted his time thus far (1) to the collection of insects 
from the peat deposits of Nantucket; (2) to a determination of insects 
from the interglacial clays of our northern border; and (3) to a system" 
atic study of the Carabidm of the Oligocene beds of the Florissant. 
Mr. Scudder also prepared for publication as a bulletin of the Survey 
a review of our present knowledge of fossil insects. 
MISCELLANEOUS. 
Division of Chemistry and Physics.-In this division Prof. F. W. Clarke 
r port light changes in the force and equipment for the present 
y ar; but a few 3dditions have been made iu each direction. A large 
portion of the work done by Prof. Clarke and his assistants, Messrs. 
Chatard, Hillebraud, Gooch, Whitfield, and Ri~gs, in tlle chemical lab-
oratory, wa of a routine nature, and grew out of applications for the 
d termination of r ·k , ineral ', and waters 8ubrnitted by tlrn various 
ead of geologic l ivisi n r by the other. branclie of the Govern-
ent. nt ome ttcntion ha been giv n to original re earch. In the 
latter work, the chemical divi ion has profitably co-operated with Mr. 
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J. S. Diller, of the division of volcanic geology. From an investigation 
of the waters of the Yellowstone National Park, made by Messrs. Gooch 
and Whitfield, it is learned that all the hot waters of that region con-
tain arsenic in quite appreciable quantities. Mr. Gooch having been 
elected professor of chemistry in Ya,le College, has severed his connec-
tion with the Survey. 
In the physical laboratory Messrs. William Hallock and Oar~ Barus, 
the latter assisted by Prof. Strouhal, of Prague, have continued phys-
ical investigations. Dr. Barus studied the internal structure of steel, 
and he and Dr. Hallock jointly investigated the constancy of tempera-
ture attainable in metallic vapor baths and constructed apparatus for 
the convenient calibration of thermo-electric pyrometers. 
Division of Mining Stat-istics and Technology.-Since the last report 
was made another volume on the mineral resources of the United States 
has appeared under the direction of Mr. Albert Williams, jr., chief of 
this division. Somewhat fuller than its predecessor, it has been in much 
greater demand. While these volumes record with great care the pro-
duction of minerals in the United States for each year, the accompany-
ing text relating to the various industries is different in characte,r from 
volume to volume. 
Mr. Williams having resigned, Dr. D. T. Day, of the Johns Hopkins 
University, has been placed in charge of this work. 
Division of Forestry.-Since the date of the last report a division of 
forestry has been established in the Geological Survey, and Mr. George 
W. SlJutt placed in charge thereof. Field investigations have been 
made of the forestry of Virginia, North Uarolina, and Kentucky, and a 
large amount of material that has been received from volunteer observ-
ers in response to inquiries is in course of preparation for publication 
by the Survey. 
Division of Illustrations.~Mr. W. H. Holmes, in charge of the divis-
ion of illustrations, presents a detailed report of the work which has been 
done under his direction. In his administrative report for the year end-
ing June 30, ~885, he discusses the various methods employed for the 
production of illustrations, and the most judicious ways of applying them. 
During the two years covered by his administrative reports illustrations 
have been transmitted through him for three monographs, two annual 
reports, and eighteen hµ.lletins. 
Division of the Library and Documents.-From the reports of' Mr. C. 
0. Darwin, chief of this division, it is learned that there has -been a 
steady and very considerable growth in the library, and that satisfac-
tory progress has been made in the work of cataloguing. The facilities 
for exchange have been increased, and the rapid growth of the library 
is due almost entirely to this feature. Although no attempt is made to 
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stimulate sales of Survey publications, yet as they become better known 
the desire for them becomes more general, and the sales during the pres. 
ent fiscal year have amounted to double tbose of the previous year. 
U. S. FISH COMMISSION; 
As already explained, tbe Secretary of the Smithsonian Institution 
exercises tbe functions of chief officer of the U. S. Fish Commission, 
for which, of course, he receives· no salary. It bas therefore been his 
duty to report, yev,r by year, what the Commission has been doing, and, 
in its interest to the public service, to justify the action taken upon the 
subject. 
The history of the Commission, since its organization in 1871, has 
shown a gradual expansion of sco1)e and increase in magnitude, in pro· 
portion to the increasing appropriations made by Congress. The ap-
propriation for the first year was $5,000, while for the year just closed 
it amounts to nearly $250,000. The work, as heretofore, has been di-
vided mainly into two sections: one, the investigation of the statistics 
and natural history of the fishes and other products of the water 
and their relationships to each other, including the YariOUS methods Of 
capture and utilization, form of apparatus required, &c.; the other, 
the increase in the supply of food fishes, &c., either by artificial prop-
agation or by transportation. The addition, within recent years, of 
several vessels to the means of investigation on the part of the Com-
mission has been of great service, especially through the work of the 
steamer Albatross. More recently, Congress, Las authorized the con-
struction of · a small schooner of special device, to be used particularly 
in securing the ripG parent sea fish at distant points and bringing them 
to stations on the coast, especially to Wood's Holl, Mass. This vessel, 
although completed at the end of the fiscal year, is not yet in commis-
sion. An account of ];ler work will therefore be deferred until the next 
report. 
Referring to the detailed accoUtlt of operations in the Report of the 
U. S. Fish Commission, it may be briefly stated that the usual researches 
have been prosecuted during the year, resulting in the acquisition 'of a 
arge amount of important information, which will be duly reported 
upon at the appropriate time. Complete statistics of the .fisheries of 
the coa t have been gathered for the service of the Government in the 
int rnational que ion arising between the United States and Canada; 
an the ha e already b en called for by the Congressional committees 
Ye tiga ion. 
on . e, ral pr Yiou. ccasion , the en~i<!: of t.he steam r Alba-
y th avy Department for tlle purpose of con-
r r h in the Caribbean and We t Indian ea , 
ar the v l wa a igned to labor off the Ba-
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haman Islands~ where she was engaged for several montlls in making 
soundings, drcdgings, temperature observations, &c. 
The" fish-culture" work of tlie Commission has also been carried on 
on a very extensive scale, the different stations ha:ving all been engaged 
in the work to the measure of their capacity, and many hundreds of 
millions of eggs have been taken, hatched out, and distributed to va-
rious points, among them being whitefish, salmon, land-lockeu salmon, 
California trout, brook trout, lake trout, gray ling, shad, fresh-water her-
ring, coqfish, Spanish mackerel, lobsters, &c. 
The principal station of the Commission-that at Wood's Holl, Mass.-
has been adapted especially for the hatching of sea fish, chiefly of the 
cod and of the lobster; and while considerable work has been done 
there duriug the past winter, preparations have been under way through 
the 1mmmer for the purpose of renewing the work on a wholesale scale 
the coming winter. 
The completion of the schooner Grarnpus now allows its use in bring-
ing spawning fish from t1rn distant banks, and it is hoped that the in-
terruption last winter in the supply of parent fish will not again occur. 
An additional function of the Wootl's Holl Station is that of furnish-
ing ihe mea,ns of biological investigation and research to specialists, 
many of whom availed themselves of the advantages afforded them 
during the past fiscal year. 
Another subject that has largely occupied the attention of the Com-
mission of late years is the artificial production of the oyster, and ex-
periments already made ham slwwn that the general principles of fish 
culture may be applied to this animal to great advantage. Work in 
this direction is now in progress at the sea-coast station at Saint Je-
rome's, M<l., near the mouth of the Potomac River, as well as at Wood's 
Holl, and with quite satisfactory results. 
Respectfully submitted. 
W .ASHINGTON, December I, 1886. 
H. Mis. 170--6 
SPENCER F. B.,A .. IRD, 
Secretary Smithsonian Institution. 

APPENDIX TO THE SECRETARY'S REPORT. 
REPORT ON SMITHSONIAN EXCHANGES FOR THE FISCAL 
YEAR ENDING JUNE 30, 1886. 
By GEORGE H. BOEHMER. 
When, towards the close of the year 1880, you intrusted the cllarge 
of the exchange service to my kee:)ing, no very definite system had l>een 
established, though the records kept may have been sufficient for the 
extent of the business at that time . 
.As the work expanded I ventured to make some suggestions whereby 
the service might be established on more business principles, involving 
the organization of the Record, Foreign, Domestic, and Government 
Exchange Di visions . 
.A.t present the office force is worked to its full capacity, and an in-
crease rn the work would require a correRponding increase in the fore~. 
The Record D·ivision.-Ouc of the improvements introduced in 1881 
was a system of card catalogues as ledger accounts, which has been 
found very useful. We have at present 4,513 cards, representing the 
accounts kept with societies; and 3,34:0 cards, representing the accounts 
with individuals. 
Tltese cards, arranged in geographical series (and unuer each coun-
try alphabetically), are numbered as in the '' List of foreign corre-
tipoudents." They represent a double-entry ledger, showing to the left 
tlle books and packages received for the party represented, together 
with the date of reception, transmission, anu acknowledgment of re-
ceipt by the recipient, and to the right the nature and character of any 
sending received from that party. The number of the page on which 
each entry is recorded on the day-book and the number corresponding 
to each item on the incoming or invoice book complete the record. 
Tlte manner of proceeding in posting the cards was fully described 
in the report for 1885, as also the duties of the (two) assistants em-
83 
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ployed in this di vision. The work performed by them during the pres-
ent year is shown in the following statement: 
Description. 
Foreign cards in use : 
Societies _______ -----· .••. ________ •••• ____ .......• ·-·· •..• 
Number. I TotaL 
3,664 
Individuals ................................ ··-··· ....... . 
Domestic cards in use: 
Societies .... ; .. .. .......•.•.......•••••........••........ 




l!.,oreign entries made ................................................. - - . 
Domestic entries made ... ~ ............................... _. ............. . 
Invoices ,vritteu .........•.................•••......... •............ -.. . 
Letters recorded .........•.•... ~ ...............•••............... - . - -- --









Foreign E:cchange Div-ision.-The operations of this di vision during 
the year exceed those of any previous year, the receipts being 94,093 
packages, with a weight of 195,404 pounds. These were shipped in 
764 cases, representing a bulk of 5,208 cubic feet. A <letailed state-
ment will be given in the general statistics, bnt a condensed table of 
the receipts and transmissions in this division may not be without in-
terest: 
1881. 1882. 1883. 
Receipts: 
Number of packages .. :~7, 051 58,047 63,894 
W eigbt in pounds .... 107,946 143,374 155,650 
Transmis ions : 
Boxes .. ___ ... - -...... 407 42~ 495 
Bulk in cubic feet .... 2,800 2,950 3,288 


















The above table Rhows almo t a doubling of the receipts anu tran .. · 
mi ions ince the b ginning of the present decade. 
The work of thi' di vi. ion i performed by two clerks and one packer. 
T, o t mporary clerk, h· ve ueen employed so as not to interrupt tbe 
r gular tran ·mi i n' during the sendinrr off' of the annual report, for 
18 3 but th ir rvic . wer di continu d upon accornpli liment of the 
w rk for wlnch th ' wer detail cl. 
Dome,<J i 1 xclw.n[Je Di i ion.-In thi clivi ion, too, an increa e of 
a ou .. p r · nt. ,, r h wor1- of h p t two ear is n ticPa ble, the 
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number of parcels received and distributed dt-iring the year comparing 
with previous years as follows : 
-
First six 
1881. 1882. 1883. 1884. months 1885-'86. 
1885. 
Total number ofparcehi .. 8,438 8,359 11,000 10,237 5,138 *H,406 
* This includes 2,533 parcels addressed by mail to the library of the Institution. 
Government Exchange Dfoision.~This division is not fully established 
:yet, all the active work, the receiving and shipping, being performed by 
the assistants of the Foreign Exchange Di vision. Only one clerk is 
employed in recording the books delivered by the Public Printer; and 
when not occupied with this work in assisting the foreign exchange 
division by addressing labels or envelopes. 
Twenty-nine boxes and 56,229 packages have been received and 114 
boxes shipped in this division. 
My own services during the year, in addition to the geirnral super-
vision of tlie above work, bave consisted in the writing of about 1,200 
letters or memoranda for letters, including some extensiYe reports for 
the use of the Joint Library Committee of Congress; the preparation of 
a new list of foreign correspondents of about 4,000 titles; of a list of 
existing astronomical observatories, American and foreign; of a paper 
on Norske Naval Architecture for the Proceedings of the National 
Museum and the translation of a paper on Observations of Volcanic 
Eruptions and Earthquakes in Iceland, accompanied by a complete 
bibliograpliy o~l the subject for the Smithsonian annual report for 1885.' 
RECEIPTS. 
l. For foreign distribution. 
·whence received. 
(a) From Government Departments: 
Agricultural Department . __ •... _ •...•....... ___ .. _ .. __ . 
Bureau of Etlmology. _____ . __ ....••• _ .. _ •••. _. ~- •. _ .• _. 
Bnreau of Education---··----- ______________ ..•••• ____ . 
Bureau of Statis~fos. _ .. ____ .. __ .. ____ .. ___ . ____ .•••.... 
Comptroiler of the Currency . .•••. ___ ... ____ . ___ . _ . __ • _. 
Department 0f t,he Interior._._ .. _ .•. _. _____ . _____ . ____ . 
Department of State ____ --·· ......... ______ ·---~··--- ,. 
E11gineer's Bnrm1n, U.S. Army .......... ··---- ____ ·---·· 
Nantical Almanac ...... ·----· .... ·----· ____ .... ____ --·· 
Ordnance Office, U. S. Army--· ... ____ ._._ .. ____ .... ____ _ 
Snrgcon-Gencral'A Office .... ·-·---·-·--· ____ ·----··----· 
Treasnry Dcpartmellt. __ ...... _____ . _ .. __ . _____ . _______ _ E· S. Coast f:inrvc.v .. _ ... ____ .... _____ ...•••.. ____ .•. __ . 
U
. ,'. Court ofClaiu1s .......•.... ____ ...•.• ______ ..•... 
. S. Fish Commission ... _ ... _ ... _ ....... _ ... _. __ .. ___ . 
1885-'86. 
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1. For foreign distribution-Continued. 
Whence received. 
From Government Departments-Continued. 
U.S. Geological Suryoy .......•••••..•...••....••. .. ... 
U. S. National Museum ................................ . 
U.S. Naval Observatory ..........•.........•.••.... ~ .. 
U. S . .Patent Office ........................•...•........ 
U . S. Signal Office ...........•••••.•.....••••...•....... 


















11, 724 61,811 
(b) F S ·t1 . I t·t t· - 6,205 24,059 'rom m1 )SOnian ns 1 u 10n .......................... .. 
1====1== 
(c) F rom scientific societies: 
Academy of Natural Sciences, Philadelphia ........... . . 
American Academy of Arts and Sciences, Boston ...•. . .. 
American Association for (the Advancement of Science, 
Salem, Mass .......................................... . 
America,n Geographical Society, New York ..... ........ . 
American Journal of Science, New Haven .............. . 
American Oriental Society, New Haven ................ . 
American Philosophical Society , Philadelphia ......... . 
Anthropological Society, Washington, D. C ........•••.. 
Austria.Hungary legation, Washingt,on, D. C ...••..... . 
Bost ou Society of Natural History, Boston ........••... . 
Buffalo Society of Natural History, Buffalo ........ , .... . 
Bureau of Agriculture, l< 'raukfort, Ky .................• 
California Aca<lerny of Science, San Francisco ........•. 
Cincinnati Observatory, Cincinnati, Ohio . ............. . 
Cincinn ati Socie ty of Natural H istory, Cincinnati ...... . . 
Commissioners, District of Columbia ................. .. 
Commonwealth of Massachusetts ..................... .. 
Connecticut Aca <lemy of Sciences, New Haven ......... . 
Connect icut State Board of H ealth, Ne w Haven ....... . 
E lliott ~ociety of Science and Arts, Charleston, S. C .. . . 
E :s.ecut1 vc !lcpartment, State of Maine ................. . 
.Execnt ive office, State of Iowa ........................ . 
E xecnt ive offi ce, State of Florida ...••..••••........... 
E xecut ive office , Cheyenne, W yo .................. . ... . 
J?ra,n1din Institnt ion , P h iladelpbi:1, Pa ............ ·-···· 
Geological Survey of Ne w Jersey, New Brunswi ck ...... . 
G orgctown Colkge, D. C .........••.....•............. 
Il?,rv a~d College, Cambridge, Mass .................... . 
H1 to r1 cal oci •ty of Pennsylvani a, Philadelphia ....... . 
Ill inois ,·t:1te H istorical ociety, Springfi eld .....•...•.. 
Iowa Weather Bnre:iu , Io,va City . ................... . . . 
,Jobu llophns ui versity, B~t1tirnore ........... . ..... . 
1far y 1:i.u<l JI i. tori ca.l oci ty . ..............•............ 
M!cl1igau 'tn.t Board of A~ricultnre, L ansing ......... . 
l\-l~nn<· otn. Acaclemy of Natnral Sr.iences, Minne~tpolis ... . 
M!nu ·c~t~ 'e lo rica,1 , nrvey, Min neap oli s . . ...•........ 
M1 · onri, tat BO' rel of Agri nltnre, o1nmh ia ......... . 
Mn :1\11111 of ('ompara ivc Zool ~.Y, ()ambridgc_ ...... . .. . 
:utios!:il <'ad m~r_of.'c·i uceA, \Vash ington, D. C ...... . 
('W 1':ni-:1:u 11 Icdu·al fonthly ,'aucly Hook, Coon .. .. . . 
:<·w _01k Ar.aclcmy f kclicitw, T w York 'ity .. . .. . . . 
/"w _ork.i~c·:11l<·111;yof ,'ci nees, ., wYorl-City . . . ..... . 
T • ,. )_mk t: t Library, Alhany .... ... ·· ·-·· .. ..•... .. 
1•w \ ork, tn.t . .. 111 ·1·11111 of ·, t 11m l Jfo-1torr, Al h:iny .... 
l'1•alm1h• .\c:11l1•1ny , alP111 .i:h ,1 • • • 
l' ·il rn(· In tilnt;, B:dti111or: r,t":::~ ~:: :~~ -: ~~:: ~::::: 
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1. For foreign dfatribiit-ion-Oontinued. 
• 1885-'86. 
Whence received. ' 
Packages. Weight. 
( c) From scientific societies-Continued. Number. Pouncls. 
Philosophical Society, Washington, D. C ................ 4 14 
Second Geological Survey of Pennsylvania, Philadelphia. 641 10,837 
Trenton N at,un\l Histor,y Society, Trenton, N. J ......... 211 21 
Virginia Historical Society ............................. 1 110 
\Vashburn Observatory, Madison, Wis .................. 703 798 
MisceUaneons societies .... .. ...... ... .. .........•••.... :15 71 
7,282 23,572 
-----·--- --
(d) From individuals ................................•••...... 951 3,459 
Grand total ......... . .............. . ..•................ 26,162 112,901 
2. From, foreign establishments for domestic distribution. · 
1885-'86. 
From-
Boxes. Packages. Weight . 
. Number. 
Africa .........................•....................... 
Belgium . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 
Brazil......... . ....................................... 2 
Canada ............................. .... ...................... . 
China . ....................... _ ....................... . 
Denmark.............................................. 2 
:France................ ... .............................. 11 
Gerrn any...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . 40 . 
Great Brita.in ancl Ireland ... ·... . . . . . . . . . . . . . . . . . . . . . . . . 64 
Greece . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... . 
Iceland .....................................•.................. 
India ..... ................................ ..... ...•........... 
It:=tly...... .... .... .... .... ...... .... ...... .... .... .... 10 
.Japan...... . . . . • . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . 18 
.Java................................................. .. 1 
::~i:~::::::: ~:: ~: ~: :·::::::: ~::: : : : : ~ ~ ~::: : : : : : : : : : : : : 3 
Netherland~........................................... 6 
New South Wales ........................ _ ... _ ....... _. 2 
Norway.. ......... ...... ..................... ..... .... 2 
Nova Scotia ... ..... . .. _ ...................... _ .....• _. . _ .. __ .. 
Peru .............................•............................ 
Russia ................. _.. . . . .. . . . . . . . . . . . . . . . . . .. . .. . :1 
San<l wich Islands .... _ ......... _ ............•................. 
Sau Salvador .. ....................................... . 
South Australia....................................... I 
Spain .. · ...................................................... . 
Sweden ............... ____ ..... _ ... _ ... _ ....... _ .... _. 2 
Switzerland................... ..... .... •... .... .... .. 9 
Tasmania .... ....... ................................. . 
Victoria ...................................................... . 
West Indies ............ .. ..........................•.. 
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I 
3. For Governrnent exchanges; . 
1885- '36. 
For what ancl whence received. 
Boxes. Packages. Weight. 
(a) For Library of Congress frqm- Nmnber. 













France . _ ........................... _.. . . . . . . . • . . .1 
Germany ··-·· .... ···-·· ···-·· ........ · .... ····-· 2 
Great Britain._ .................... ____ .. __ ... _.. 19 
Nor,vay ·--··· ····-· ....... ...... .•.. ...... ...... 3 
Sweden .... ·-····-··· .... ···-··.····-·.......... 1 
Victoria .. __ ............................•..... _.. 1 






(b) For foreign governments from- · 
PublicPrinter................................... ........ 53,455 33,72.5 
Total ... _ ................................. -291-----;i, 229 142, 9'l4 




1885-'86. 1884-'83. I 




___ ! ___ . ---
1. For foreign distribution from- Number. Po1inds. Nwrnber. Pounds. 
(a) Government Departments ... __ ....... 9,381 70, 340· 11,724 61,811 
(b) Sm1th1:mnian Institution . . _ ........... 4,821 17,578 G,205 24,059 
(c) Scientific societies ................... 5,59~ 19,117 7,282 23,572 
(d) Individuals .......................... 888 :J, 405 951 3,459 
-------------
20,682 110,440 26,162 112,901 
2. From foreign establishments for distribu· 
39,579 tion ... ..... ..... _ . _ .................. _ . 8,591 36,526 11,702 
3. For Government exchanges ............... 50,229 38,514 56,229 42,924 
Total ...•..... __ ..... _ . . . ___ . _ . _ ...... 79,502 185,480 94,093 195,404 
. 
DISTRIBUTION. 
The 762 oxei;i sent during the fiscal year ending June 30, 1886, were 

































British America .............•.......•....... ---- .... .... ... . 6 
Mexico : . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
Central America: 
Costa Rica ...................•.......................... 




Guadeloupe ..............•.•...•...... ~ ......•.......... 
Hayti . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
Nassau ....................•............................ . 
Porto Rico ......... ~ .................••................. 
South America: 
Argentine Confederation.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
Brazil .................................................. . 3 
Chili.................................................... 3 
Coloml>ia, United States of.............................. 3 
Urugnay ........................ . .. _ ........... __ .. _ .......•.. 
Venez nela . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . 3 
Asia: · 
China ...............................•..... · ....................... . 
India .............. .... .......... : ........... . ............... 3 
.Japan........ . .......... . ... . ............................... 3 
Philippine I slands .......................................... . 
British Burm ah .........•......... _ ........................ . 
Anstra1asia : 
Now South Wales .........................•.•................ 
New Zealand ............................................... · .. 
Qneeuslancl ........... . .............••.•.................... 
¥~~l~~1t~~t~1~~1!~.: ~ ~ ~: ·.::: ~ ~ ·.: ~: ~: ~ ~ ~::: ~: : : : : ~:: :.: : : : : : : : : : : : 
Victoria ................................ _ .............. . . .. . 
Enropc: 
Anstria·Hnngary ......... __ . _ .............................. . 
~:ia~{~~ ~:: ~-:::: ~ ~:: : ~:::::: ~:::: :-~: ~ ~ ~ ~ ~ ~ ~: ~ ~ ~ ~:: : ~: ~~:~~:~I 
}'ranee ........................................ - .. - ...... - - · · ' 
Gennany .............. ..... ................... . ............ . 
Great Britain ................••.............................. 
Greece .........................• _ ......••••....... _ ..... _ ... 
It,:.i.Jy •..•...•....•..•..••.•••••....•.•••.••••••• ••• •••..••.... 
Nct,l.Jcrlands ...................... .. ...... . ................. . 
Norway .................................................... . 
~~~~uiiaJ : : : : : : : : : : : : : : : : : : ·.::::::::::: : : : : : : : : : : : : : : : : : : : : : : 
RnAsia .. ............ ... .... .... ............................ . 
Saxony * ........ . ...... _ ... __ .. _ .. .. _ .......... _ ........... . 
Spain .......................... .. ... . ...... _ .. . ............ . 
Swc,len ..................................................... . 
Swi tzcrland ..... - ......... _ ...... _ . . .............. _ ....... . 
Tnrkcy ... ....... . ......... .' ................................ . 










































































SanJ. \Yich I slands .. . . ...... . ......• . _ ...... _ ......... .. _ ......... _. 1 1 
Gra11J. total . _ .. _ ....... _ ................. __ ......... ·" . . .. !11Gf GJSl 7(i-l 
"The Smitbsoriian exchanges arc jucludccl in tbe 116 cases for Germany. 




~ ce s u.i .§ i e ~ rL t,<t 
Q;l O @_g cii 
~.o 8 ~ 
0 U1 ~ 
---------------------------1---- - --1-
Africa ....... ___ .. _ ...... _ .................... _ ......... ......... . 7 7 
, America ...................... ~ ....... ·····"········---·····-··· 30 52 82 
Asia .......•..............................•....•.•.............. · 6 30 36 
Australasia ............. _. __ .......................•....... ·· .... . 18 20 38 
Europe .....................•..... _ ....... ....................•.. 
Polynesia .............•...........•................••••......... 
62 538 600 
1 1 
Total .. ............................. __ .................... . 116 648 764 
Table showing number of packages distributed to domestic societies 
and individuals during the year ended June 30, 1886: 
States and Territories. Establish· Individ· Total. men ts. uals. 
-----------------------1----1--------
Alabama ......... _.. . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . 8 1 
Arkansas ...............•......•........... _... . . . . . . . . 4 
California . . • . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 137 34 
Colorado . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . 5 1 
Connecticut . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 232 153 
Dakota.......................................................... 1 
Delaw·are.............................................. 4 •....... 
District of Columbia: 
Library of Congress ..•...................... 2, 774 
Smithsonian Institution .~ ................... 4,641 
Other establishments . . . . . . . . . . . . . . . . . . . . . . . 1, 3~6 
Floric1a ........... ......... ........................... . 
~l!i~~giisa.::: ·.: ~::::::::::::::::: ·.::: ·.::::::::::::::::::: 
Indiana ... ... ......................................... -
I wa ....••....•..•.•••.........•.................•.... 
I{a.nsas ............................................... . 
ti~t~~~~ .. ·: .·.·: .·.·.·: .-.·.-.·::. :: : ::: ::: : : : : : : :: : : : : :::: :: : : 
faine .............................. J ••••••••• ••••••••• 
~fa.ry 1and ........................................... . . 
1\Ias. achn.ettA ........................................ . 
1\[ichigan ............................................. . 
.. linnesota . 
Mi . i. ippi.:::::::::::::::: ~ ~:::::::::::::::::::::::::: 

























1 1>n11: ·Iv, ni:L ...............•..••. ..................... 
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State and Territories. 
Tennessee .......•••...... ~ - ••. . - ..... - - - - .. - - - - .. - - - - . 
Texas ..........••... - - .... - -.. - - - - - - -- - - - · -- - - - - - - - - - · 
lT tah ...............•...•.......•..•.....••............ 
Vern1ont .............. -.. - - - ... _._ - . - - - - - -- - - · · · · · · · - · -
Virginia .............................................. -
\1/"asltington Territory ................ . ................ . 























The following table shows the whole number of shipments for foreign 
exchanges from 1850 to 1886: 
No. of Bulk in Weight I No. of Bnlkin ·weight in Year. cnbic in Year. cubic boxes. feet. pounds. / boxes. feet. pounds. 
·--- ---
1850 ........ 40 200 6,900 1870 .......•... 121 1,189 31,383 
1851 ............... 40 240 7,920 1871 ........... 108 772 28,%0 
1852 ........ 4G 26:~ 9,81:l5 !i,72 . . ......... 179 954 iG,850 
1853 ........ 48 392 12,200 1873 ......... · .. 196 1,476 44,236 
1854 .............. 3t:S 365 9,791 I 1874. ---..... - .. - 149 9;33 27,990 1855 ........ :t3 358 lU,481 1875 ........... 208 1, 50:\ 45, :wo 
18!)6 ........ 70 586 18,271 I 1876 ........... :12:3 2,261 80,750 
1857 ............... 40 :l84 14,248 1877 ......... .. 406 3,276 117,000 
1858 ........ fiG 672 22,674 1878 .... ....... 309 2,lGO 69,220 
1859 ---- ·--· 82 1,054 29,480 1879 ........... 311 2,177 f>9,975 
1860 ............ Gl 767 20,029 1880 ........... 268 1,97G 60, :rno 
ll-3(il 7:) 625 16,93H 1881 ---·------- 407 2,80C' 100,750 
18G2 ..•..... 114 1,006 28,836 1882 ........... 422 2,950 105,500 
186:3 ........ ---- (,1 447 l0,2b6 188:3 ........... 495 :i, 28tl 1~2,2fi5 
1864 .....•.. (j~1 546 20,GOO 1884 .... -- ..... 684 4,550 17:2, 197 
1865 ........ 77 :)!)/ 18,630 1885(6 months). 345 2,355 85,fi03 
1866 ........ s:r f>'il 18,050 1885-'86 * ------ 764 5,208 lSY,580 
1.367 ---·---- 11:{ 975 22, f>23 -----------
18GB •••••••. 104 1,057 31,171 Total ..... 7,04!) 51,926 1,7:30,058 
1869 ........ 112 1, 0:3:3 23,376 
* In 18c.i') the fiscal year wn.s adopted for tlte operations of the Smitlrnonian Institu-
tion; hence in the above n.o<.1. in the following tabl~s a,n n.cconnt is gi ,7 en of tlJe trnns-
actions during t.hu first six months of 1885, and followed by those of the entire fiscal 
year en<.1.e<.1 June 30, 1886. 
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· The following chronological table sµows the whole number of books 
and parcels received by the Instltution for its own library (by exchange) 
and for domestic distribution: 
For institutions and 
Received for the Smithsonian library. individuals in the 




Volumes. and pam- and en- Total. Addresses. Packages. 
pblets. gravings. 
1846-1850 .. ---- -- .. 470 624 4 1,098 ................ • ··---· ........ lBf)l ...•....••. ___ . 549 618 ................. 1,167 .. ----. --.... .............. 
1852. ······ .... -- -· 1,481 2,106 1,749 5,336 96 637 
1853. ··---- ---- .... 1,440 991 125 2,556 160 1,052 ltl54 .... _ .•........ 92(.i 1,468 4~14 2,82(5 149 987 
1855 .. -- -··- ---- .... 1,037 1,707 26 2,770 219 1,445 
1856. ·----- ··-- ---- 1,356 1,834 140 3,330 1H9 1,245 18[>7 ... , ........... 555 1,067 1:38 1,760 193 1,273 
1858. ···--· ---- .... 72:3 1,695 122 2,540 24:3 1,539 1~59 ............... 1,022 2,540 40 3,602 293 1,933 1860 ...... _ . __ . _ ... 1,271 4,1S0 220 5,671 335 1,908 1861 .... -- ......... 8~1 1,945 120 2,886 274 1,406 1862 ....... --- .. ... l, 611 ~{, 369 [)5 f>, 035 273 2,lll 1Hli3 ............... 910 3,479 2()0 4,589 273 1,522 1864 ..... ....... ... r-23 2,754 109 3,686 299 2,482 
1865 ....... ---- --- . 767 3,¥56 183 4,206 345 2,368 lRGG ......••••••••. 1,243 4,509 121 5,sn 329 2,703 l 67 . . . . . . .. _ ...... 1,557 3,946 328 5,831 347 971 
186 ' . ·--- ·- ---- .... 1,770 3,605 134 G,509 436 2,394 
18(i9 . ·--- ..... ·-·-· 1,2:34 4,089 2:32 5,555 501 4, mo 1 70 . . - - - - . -- - . - -.. 1,113 3, t-90 179 5,182 567 3,705 
1871 . ----. -- .... -- . 936 :3, 579 82 1!, 597 573 3,952 1 72 .. -- .... --- --- . 1. 262 4,G02 l!:)8 5,962 587 4, f.i35 1 7:3 .. -- .... -- ..... 869 4, :354 454 5, 697 689 4,782 
1 '74. ·--- - - ---- ---- 863 4,521 162 5,546 750 4,326 1H75 . .............. 1,120 5, 813 114 7,047 610 4, 6f.il 
lH/() . --- - . - - - - - - --. 1,017 6,193 :375 7. 585 644 4,853 
1 77 ... ---- ---- ---- 1, 8 9 fi,511 326 8,726 766 4,962 
1 78 .... -- .. -- . ---- 1, 2H:1 7,392 74 8, 72U 6G2 5,292 1 79 . ··---- ---- ---- l,U49 8,071 183 10, 20:3 785 6,fm 1 0. ·- ---- •... ---- 1,143 7,275 1!)2 8,570 U45 5,5 7 1 l .. -- - . - -- -- . - -. 1, 67 U,904 18 11, %9 1,054 8,4:33 l 2. ··---- ---- ---- 1, 2% 10, :H1 lf>2 11,789 9~7 8,353 l :{ .. - --.. - --- - -.. l,754 10,702 219 lt,675 894 11,000 1,, 1 ....• .......... 1, Gfi7 '11, 14!)_ 14:l li,859 770 10, 2:l6 1 5 (!-,ix: months) .. 910 9,077 3')4 10,:3..n ], 208 
I 
5,119 1 3-' (j ( fiscal y :ir) 1, 9:3 1:1, 949 ~~79 16, 2G(j l,GGG 14,496 
44,312 1 
- --- -------Total ........ 177,005 ,214 229,561 18,771 I 14:l, 975 
I 
AGENCIES. 
Tmn.-po;·totion ·xten:,1011 of tlrn mitu onian 
, In<' ~ h 'tW,r tax up011 tli r 8ourcc~ of tbe In ·titu-
f i '1nincjpal function (''the increase of know-
I 1l~e am 11'' 111 ·n; . · th promotion of origj al re arch and di co er ) 
w, hr•, t 11 1 with eincr crippl,<l: u<l v~rritMen by the d mancl o 
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a service regarded as incidental and subordinate thereto. With a view 
to diminish, if possible, -the expenses involved, the Institution, in 1855, 
addressed several of the leading transatlantic steam-ship companies, 
unfolding its methods, and asking, in consideration of the great public 
benefit of the system, the favor of reduced rates of freight upon this 
particular service. 
With a liberality and pubJic spirit which can not be too highly ad-
mired, the companies addressed agreed to carry the freights of the 
Smithsonian Institution not merely at an abatement, but without 
charge, aud thus generously enabled the Institution to maintain the 
growing magnitude of the operations, when otherwise the system must 
have broken down by its own weight. 
• The first privilege of free freight was extended during ~be year 1855 
by the followiug com pauies: 
United States MaU Steamship Compan11, M. 0. Roberts, president. 
Pacific llfail Steamship Company, W. B. Aspinwall, president. 
So1,r,th American Jlfail Stecimship Conipan,y, Juan Metteson, president. 
llfexican Gulf Stewrnship Conipany, Harris & Morgan, agents. 
Panama Railroad Company, David Hoadley, president. 
California cmd Panama Steamship Company. 
In 1~57 tlle liue of sailing vessels between New York and the west 
coast of South America, belonging to Mr. Bartlett, 110 Wall street, also 
engaged to carry an the Uhilian exchanges free of freight. 
Iu 1858 Hon. R Schleiden, the minister from Bremen, offered his serv-
ices iu trying to procure for the Smithsonian Institution the advantage 
of free 01· reduced freight on exchanges for the port of Bremen, and he 
auuouuced his success in a letter, dated January 25, 1859, in which be 
sai<l: 
It affords me great pleasure now to inform you that, according to a 
letter of the presi<1ent of the Lloyd, <lated the 5th iustant and just re-
ceiYe<l, the said. Bremen Steamship Company (North German Lloyd) 
haYe resolved henceforth , and until further notice, to forward by their 
steamern al! the paeka,ges of books and specimens of natural history 
wllich the Smithsoniau Institution may be pleased to send to Germany, 
or which may be sent from Germany to the Smithsonian Institution, 
free of charges between Nmv York and Brernerhaveu. 
The North .At lantic Steamship Compan'/j (J.W. Raymond) also granted 
free freight in 1859." 
On the 25th of February, 1860, in reply to a request of Professor 
Heury, of the 16th of February, Mr. Cunard, of the Cunard Line of 
Steamers, replied: · 
I beg to inform you that I shall have much pleasure in conveying in . 
our steamers from New York to Liverpool, every fortnight, one or more 
ca es from the Smithsonian Institution to the extent of half a ton, or 20 
cubic feet measurement; the cases to be addressed to your agent in 
Liverpool, or to his care. The arrangement of free cases is intended 
only to apply to those shipped by you from this side of the water. 
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In 1861, in response to an application, the Hamburg-Arnerican Packet 
Cornpany, in a letter of Messrs. Kunhardt & Co., dated New York, Octo-
ber 21, 1861, grauted for their line of steamers tbe privilege of free 
freight, be they specimens of natural history, books, or other articles, 
irrespective of bulk. · 
The privilege of free freight was furthermore accorded the Smithson-
ian Institution by the following-named comp~,nies: 
In 186l Lejfrnan and Gutheil, Vera Cruz. 
1868. Com,pcignie Generale Transatla:ntiq-ue, L. de Bebian, agent. 
Inman Stcaniship C_ompa,ny. 
Cal·ifornia cind Jlfe.t-ico Stearnship Company. 
Union Pacific Ra'ilroad Company. 
United States a,nd Bl'lizil Steamship Company. 
North German Lloyd, Baltimore Branch. 
Atlantic Mail Steamshi,J_J 001npany. 
1870. Anchor Line, Hendersor.. & Brother, agents. 
1872. Bcilt'ic Lloyd Steamship Company. 
1875. Atlas Stea-mship Company, Pim, Forwood & Co., agenic. 
1879. Merchants' Line of Steamers. 
Nethcrlands-Anierican Stemn Na-vigation Company, H. Oa,zaux, 
a.gent. 
White Cross Line of Antwerp, Funch, Edye & Oo., ageuL::;. 
1lI1irray, l?erris & Oo.'s steaniships, for Ba,hamas. 
1881. Reel Star Line, Peter Wright & Sons, agents. 
1883. llfonarch Line, Patton, Vickers & Co., agents. 
Anierican Colonization Society, Washington, D. 0. 
Ba,iley, H. B., &; Co., New York. 
Bead.le, E. R., Philadelphia. 
Bixby, _Thomas E. & Oo., Boston. 
Bland, Thomas, New York. 
Borland, B. B., New York. 
Cwneron, B. W., &; Co., New York. 
Dallett, Boiilton & Co., New York. 
D ennison, Thomas, ew York. 
Mw1oz y Esphella, New York. 
Spinney, Joseph&., New York. 
Wilson cf; Asn11t ·, New York. 
18 5. Florio-Rubattino Line, New York. 
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Shipping List.-Tbe following is the . shipping list at present used in 
the transmission of the Smithsonian exchanges: 
Country. 
Algeria ...•........• - ..... 
Argentine Confederation .. 
Autigua ..............•••. 
Austria-Hungary .......•. 
Bahamas ........... " .... . 
Belgium .. _ .............. . 
Bolivia .................. . 
Brazil ................... . 
British America .•••• . .... 
British Colonies ..... _ ... . 
British Guiana .......... . 
Cape Colonies .... _ •... _ .. 
Chili . ..•................. 
China ............. , _____ _ 
Colombia, Unitec1Statesof. 
Costa Rica ............ __ . 
Cuba . ................... . 
Denmark .........•••..... 
Dutch Guiaua ........... . 
Ecuador ................. . 
E·gypt ................... . 
Fin laud ................ _. 
France .................. . 
Germany ................ . 
Great Britain ...... _ ... _ .. 
Greece ....•.............. 
Guatemala ....•.......... 
Ha~7 ti ... __ ..... _ ........ . 
Icela.nd ................. . 
India .... ____ •. ...... .... 
It-aly ... -... - - • -....... . . . 
Japan .............•...... 
Liberia. .... .............. . 
Madeira, . ____ .......••.. 1 Malta .....•... __ ....... l 
Mauritin-s ........... _ .. ( 
Mozambique ... ___ .•... j 
11'.lexico .... _ .....•..... _ •. 
Sp.ipping agent. 
Compagnie Generale Transatlantique, New York. Trans-
fer made by the French Commission of Exchanges~ in 
Paris. 
Consul-General Carlos Carranza, New York. Shipments 
to t,he United States are made throug·h either Lewis & 
Co., Portland, Me., or George F. Brown, New York, rep-
resenting Samuel B. Hale & Co., of Buenos Ayre~. 
Thomas Dennison, New York. 
North German Lloyd, Baltimore. Transfer made by Dr. 
Felix Fliigel, Leipsig. 
Murray, Ferris & Co., New York. 
.Red Star Line, New York. 
White Cross Line, New York. 
Consul-General Melchor Obarrio, New York. 
Consul Charles Mackall, Baltimore. 
.R. B. Borland, New York. 
Baltimore and Ohio Express Company. 
Adams Express Company. 
Monarch Line to London. Transfer made by Crown agents 
for the colonies, London, England. 
Monarch Line, New York. Transfer made by W. Wesley, 
London, Engl:tnd. 
Monarch Line, New York. Transfer nrnde by agent-gen-
eral for Cape Colonies in London, England. 
Consul D . de Cast,ro, New York. 
Sal ter & Livermore, New York, direct to Shanghai. 
Monarch Line, New York. Transfer made through Crown 
agents for the colonies, London, England. 
Consul-General Lino de Pombo, New York. 
Munoz y Esprilla, New York. 
Pacific Mail Steamship Company, New York. 
Consul-General Hipolito de Uriarte, New York. 
Consul-General Henrik Braem, New York. . 
Constt1l Thomas Schmidt, New York. 
Thomas Bixby & Co., Boston, Mass. 
Consul .Fraucis Spies. -
S. L. Merchant & Co., New York. 
N orGh German Lloyd, Ealtimore. Transfor inade by F. A. 
Brockhaus, Lcipsig, Germany. 
Compagnie G6nerale Transatlaut ique, New York. 
Nortu Uerm,1n Lloyd, New York or Baltimore. 
Harn burg-American Packet Company, New York. 
Monarch Line of Steamers, New York. 
North German Lloyd, New York. 
Cunard Royal Mail Steamship Company. 
Inman Steamsliip Company. 
ConsulD. W. Botassi, New Yo.rk. 
Consul Jacob Baez, New York. 
Atlas Steamship Company, New York. . 
Consul Hemik Braem, .New York. Transfer made by K. 
Danske ViJenskaberncs Sclskab, Copenhagen. 
Mouarch Linc, New York. Transfer made by Secretary 
of State for India, India Office,_ London, England. 
Consul-General M. Raffo, New York. Florio-Rnbattino 
Line, J'{ew York. 
Consu•l Samro Takaki, New York. 
American Colonization Association, Washington, D. C. 
Monarch Line, to Smithsonian agent, London. 
Consul, Juan N. Navarro, New York. 
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Country. Shippiug agent. 
Net berlands ·-·· ··· ···· · ( Consul R. C. Burlage, New York. 
Netherlands India·--·~· 5 
New Caledonia ........... Monarch Line, New York. Transfer made uy Gordon&, 
Gotch, London, Englan<l. 
New South Wales ......... R. \V. Cameron & Co., New York. 
New Zealand ............. R. W. Cameron & Co., New York . 
Nicaragua ................ Consul-General Alex. I. Cotbeal, New York. 
Norway .................. Consul Christian B6rs, New York. 
Pa,raguay ........... , .... CousulJohu Stewart,, Washington, D. C. 
Peru .................... Joseph S. Spinney, New York. 
Philippine Islands ....•... Spanish consul, San Francisco. 
Polynesia ..... _ ... _ ..... _ Consul Severance, San Francisco. 
Portugal .... ........ ··---· Consul Gustav Amsink, New York. 
Queensland .......•..•••. Monarch Line, New York. 'fransfer made by Queensland 
department, London, England. 
Rnssia ................... Hamburg-American Packet Company, New York. Trans-
fer made by Russian consul-general, Ham burg, Ger· 
many. 
St. Helena ...•............ Monarch Line, New York. Transfer made by William 
. Wesley, London, England. 
Siam ... . . . . . . .. ...• ... ... Consul Isaac T. Smith, New York. 
South Australia ....•..... · R. W. Cameron & Co., New York. 
Spain ........ _ ...... ·-- ... Consul-General Hipolito c1e Uriarte, New York. . . 
Stmit3 Settlcmeuts ....... Monarch Line, New York. Transfer made by W11l1am 
Wesley, Loudon, England. 
Swel1cn .................. Consul Christian B6rs, New York. 
Switzerland .............. North German Lloyd, Baltimore. Transfer made by Con-
sul von Heyman, Bremen. 
~r.varsirna;,n· ·
1
.c·a· -.· .. ·.· ·.· __ ·.· ·.·.·. ·. -.·.·. ·. Presbyteri an Ro oms, New York. 
. ,.._ Monarch Line, New York. Transfer ma.de by Crown agents 
for the colonies, L.ondou, or by G. W. Wheatley & Co., 
156 Leaden ball street, London, England. 
Turkey ........... _....... Ottoman legation, Washington, D. C. 
Turk's Island ..... ........ ·wilson & Asmus, New York. . 
Urugun.y . . __ ..... _ .•. . . . . Charged' AffairesEnriqueEstraznlas,Brooklyn,NewYork. 
V~nez1:cla ................ Dallett, Boulton & Co., New York. 
V1ctona .................. R. W. Cameron & Co., New York. 
West Indies .•. ; .......... H.B. Bailey & Co., New York. 
Foreign Centers of Distribution.-In carrying on the exchanges of the 
Smilh oniau In titution it was necessary to appoint a numl>er ofagents, 
and authority for this was given by the Bo~rd of Regents in their meet-
ing of Pebrnury 27, 1851, when, on motion of Mr. Bache, it was resolved, 
' Tliat the, ecretary be authorized to appoint an agent abroad to con-
duct tb. exchange· of the Institution. 
The a r nci .' e, tablished were: 
Tiector Bo ang , Pari , France; for France, Italy, Spain, and Portu-
gal. 
Dr. John G. Fliigel, United State consul at Leipsig, Germany; for 
th' r .- f continental Europe except Turkey and Greece. 
t v n , of London En °-land ; for Eng laud, Scotan<l, and Ire· 
minister at Con tantino· 
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These agencies being established, other exchanges could be carried 
on through them, and the meanl) of conveyance, at the slight additional 
expense owing to the increase of freight. · 
The duties of the agents of -exchange consisted in the distribution of 
all the parcels sent them by the Smithsonian Institution and the receiv-
ing and transmitting of return exchanges, together with any information 
which the Institution migbt desire, and their duties with an increase of 
the service became so great as to justify the recommendation of an in-
crease of salary, most especially in the case of Dr. Fliigel, in Leipsig, 
which recommendation was granted by the Board of Regents in their 
meetings of May l, 1852, and February 12, 1850. In 1854 the secretary 
had a.gain occasion to remark on the foreign agencies as follows : 
I would lleg to cail your attention to the zeal and fidelity ·with 
which the agents of the Institution in London, Leipsig, and Paris have 
discharged their duties. The thanks of the Institution are most espe-
cially due to Dr. Fliigel, of Leipsig, whose efforts in the great cause of 
tightening the bonds of union between the literary and scientific men 
and institutions of the two worlds are lleyond all praise. 
Iu 1855 the Institution was informed of the death of its agent in 
Leipsig~ Dr. Fliigel. On this occasion Professor Henry, the Secretary of 
the Institution expressed himself: 
It becomes- my duty to announce the loss which the Institution has 
experieuced in the death of one of its warmest friends and most active 
agents, Dr. ,J. G. Fliigel. After a residence of several years in this 
country he returned to Germany as United States consul, in which 
capacity he was unremitting in his efforts to ren<ler service to Ameri-
can travelers, and by his nut.iring rudustry and zeal in behalf of tlrn In-
stitution contributed more than any other person to make it known 
through northern and centrnl Europe. His son, Dr. Felix Fliigel, has 
been appointed. his successor, and has e,.,.inced a desire and given evi-
dence of his ability to carry on the system with promptness and effi-
ciency. 
In 18Gl the Royal Society of London attended to the distribu..tion and 
collection of packages for an<l from Great Britain and Ireland. 
In 18G2 Mr. William Wesley, of London, w~s appointed agent for 
Great Britain and Ireland. 
In 1863 Mr. Frederick Muller, of Amsterdam, was appointed agent for 
Ilolland and Belgium. 
In 1865 the firm of Hector Dossauge changed to Gustave Bossange 
& Co. 
In 1867 the Hon. George P. Mai·sh consented to take charge of ex-
changes between the United States and Italy, and the duty of distrilm-
tion and collecting of parcels was assumed by the Imperial Royal In-
stitute of Milan. 
In 1868 the Royal Swedish Academy of Sciences assumed charge of 
the agency for Sweden, the Royal University of Christiania for Norway, 
;:lnd the Royal Academy of Sciences of Copenhagen for Denmark, 
H. Mis. 170-7 
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In 1869 tlrn University of Melbourne, Victoria, offered to receive and 
distribute exchanges for Australia .and New Zealand, and a lmreau of 
international exchanges was established by the Government of the U nitetl 
States of Colombia in Bogota. 
In 1871 the following were added to the list of Smithsonian exehange 
agencies: 
L. Watkins & Co., St. Petersburg, for Russia. 
Royal Academy of Sciences, Lisbon, for Portugal. 
Royal Academy of Sciences, Madrid, for Spain. 
Parliamentary Library, Welliugton, for New Zealand. 
Mr. William Wesley, London, England, for the English colonies in 
Asia and Africa. , 
Iu 1873 the Royal Institute of Milan intrusted Mr. Ulrico Hoepli, of 
Milan, with the work of exchanges, and he assumed the duties of t_be 
Smithsonian agency. 
In 1874 Prof. E. H . von Baumhauer, of the Scientific Institute of Har-
lem, offered his services for Holland, which were accepte<l by the Insti-
tution. 
In 187G the representatives of the various .Australian colonial govern-
ments, at the Centennial Exhibition at Philadelphia, arranged for dis· 
tributing and collecting agencies in their colonies: New South Wales, 
N~w Zealand, Qneensland, South Australia, Tasmania, and Victoria, 
respectively. 
The Eidgenossensche BLrndes-Oanzlei, Bern, Switzerland; 
The Museo N acional, Mexico City, Mexico; · 
The U niversidad, Santiago, Chili; 
The Museo Publico, Buenos .Ayres, .Argentine Republic; 
Tlle Minister of foreign affairs, Port au Prince, Hayti; 
The Minister of foreign affairs, Tokio, Japan; 
Tl.le University of Caracas, Venezuela; 
as recipients of Government exchanges, assumed the duties of col-
lecting and distributing Smithsonian exchanges. 
Dr. Felipe Poey, for the university at Havana, Cuba, and tlle Geo-
logical Survey of Canada, in Montreal, volunteered their services as 
agents. 
In 1 77 the agency in Lisbon, Por:tngal, was changed from the Royal 
Academy of Sci nces to the Escola Polytechnica, and the Bibliotheque 
atioual of A then , Greece, a recipient of the official publications, 
, -.,urned the dutie of a di tributin O' agency. 
n 1 ~3 the Smith onian In tituti011 availed itself, in its scientific 
literary int rcour e with Belgium, France, Brazil, Italy, Ru sia, 
an<l witzerland, of th followinO' ag ncie , appoiuted by their re pect-
iv g rnrnm nt.· in c mpliance with the tipulations of the exchange 
nv ntion of ari , in 1 75: 
lgiurn, mm1. 1 n lg des Itch, ug Internt1ttonaux Bru el • 
zi1 ' ra , razilian O mi ion, etc.1 .Rio Janeiro. · 
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France, Commission Frangaise, etc., Paris. 
Italy, Italian Commission, etc., Rome. 
Russia, Commission Russe, etc., St. Petersburg. 
Switzerland, Conseil federal, Bern. 
In 1884 the Argentine Republic established an office for the deposit . 
and distribution of official publications, which, however, has not yet 
been employed by the Smithsonian Institution as agency, its exchanges 
still being in the hands of Professor Burmeister, of the Public Museum, 
,vhere they were placed in 1876. · Arrangements were also effected _by 
me during my official visit in London with the Crown agents of the 
colonies to take charge of the Smithsonian exchanges for all the colo-
nies under their immediate charge. 
In 1885, by the death of Professor von Baumhauer, of Harlem, Hol-
. land, the agency for Holland was placed i1 the bands of Dr. Hoek, of 
Leiden. The Government of Uruguay established an exchange bureau 
in Montevideo. 
In 1886 the agencies of the Smithsonian Institution are found in 
every part of the civilized globe. The following is a complete list of 
establishments and individuals representing the Smith8onian Institu-
tion abroad: 
Qountries . 
.Algeria-----· .. _________ _ 
.Argentine Confederation .. 
.A.ntigna. ____ ..•.•...•.•.. 
Austria . __ . _ ........ .. __ . 
Bahamas._ · ______________ _ 
Belgium ..... ... ___ .••••. 
:Bolivia ..............•.•.. 
Brazil ................... . 
British America ....... .. . 
British Guiana. ______ ... . 
British colonies .......... . 
Cape colonies ...•....... _ 
Chili .................... . 
Chiu a. _ ......•......... .. 
Colombia, United States of. 
Costa Rica .............. . 
Denmark ____ ........... . 
Dutch Guiana ...•.. . _ ...• 




Germany._ ........• _. _ ... 
Great Britain .....••...... 
Greece ................ __ _ 
Guatemala _.; .........•. , 
.Agencies. 
M. Carette, chef d'etat major du genie, service meteoro-
logique, Algiers. . · 
Mnseo Publico, Buenos Ayres. Office for the deposit and 
distribution of publications .. LDepartment of Public 
Instruction. J 
Dr. Felix Fltigel, Leipsig1 Germany. 
Commission Belge des Echanges Internationaux, Brussels. 
Commissa.o Central Brnzileira de Permnta96es Interna-
cionaes, Rio Janeiro. 
McGill CoHege, Montreal; Geological Survey, Ottawa. 
Observatory, Georgetown . . 
Crown agents for the colonies, London, England. 
Agent General for Cape Colony, London, England. 
Universidacl, Santiago. 
5 Cr~wn a.gents for tho colonies, Londoll, England. 
{ Umtecl States consul-genera,l, Shanghai . 
Central Commission of Exchanges, National Library, Bo-
gota. 
Universiclad, San .Jose. 
K. D. Vidonskabernes Selskab, Copenhagen. 
Surinaamsche Koloniaale Bibliotbeek, Paramaribo. 
Observatorio <lel Colegio Naciona], Quito. 
Institut Egyptien, Cairo. 
Kejser~ig_a Alex:andc~s Univcrsitet, Helsingfors. 
Comm1sswn Fran9a1sc des Ecbanges Internationaux 
Paris. ' 
D!:, ~~e1ix Flilgol, Leipsig. 
William Wesley; London. 
National Library, Athens. 
Sociedall Ecouomica, clo Amigos del Pais, Guatemala. 
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Countries. 
Hungary--~- ............ . 
. Iceland ................. . 
India .•.•...•............ 
Italy .....•......•••••.... 
Japan ... ........••...... 
Liberia ................. . 
Madeira . .... .......... .. . 
Malta . .... .• .•..... . ..•.. 
Mauritius ...........•.... 
Mozambique ............ . 
Mexico .............. .... . 
Netherlands ........... . ( 
N etberlands India . . . . . . 5 
New Caledonia .... _._ ... . 
New Son th Wales ....... . 
New Zealand ....... ----~-
Nicaragua ........ : ... ... . 
Norway ................. . 
Paraguay . ........... .. . . 
Peru ...•...........•..... 
Philippine Islands ....... . 
Polynesia ............... . 
Portugal ...... _ ......... . 
Queensland ....... ... ... . 
Russia ..........•........ 
St. Helena .............. . 
South Australia ......... . 
Spain ... ............ ...• . 
Straits Settlements ..•.•.. 
Sweden ....... .. ... ... .. . 
Switzerland ..... _ ... .... . 
Tasmania ............... . 
Turk's Island ....•... .... ·. 
Urugnay ............ _ .. . . 
Venezuela ............... . 
Victoria ............ .• .... 
West Indies: 
Cuba ....... ....... . . 
Hayti ............... . 
Agencies. 
Prasidinm des Koniglich Ungarischen Ministeriums, Bu-
dapest. 
Islands Stiptisbokasafn, Reykjavik. 
Secretary to Government of India, Home Department, 
Calcutta. 
Biblioteca Nazionale Vittorio Emanuele, Rome. 
Minister of foreign affairs, Tokio. 
Liberia College, Monrovia. 
William Wesley, London, England. 
William Wesley, London, England. 
Agent-general for Cape Colony, London, England. 
Agent-general for Cape Colony, London, Eu gland. . 
Senor Ministro de J usticia y Istrnccion Publica, Mexico. 
Bureau Scientifique Central Neerlandais, Leiden. 
Gordon & Gotch, Londcin. 
Royal Society of New South Wales, Sydnes"-
Parliamentary Library, Wellington, New Zealand. 
Government of Nicaragua, Managua. 
K. N. Frederiks Universitet, Christiania. 
Government of Paraguay. 
Biblio$eca Nacional, Lima. 
Royal Economic Society, Manila. 
Royal Hawaiian Agricultural Society, Honolulu. 
Esola Polytecbnica, Lisbon. 
Government Meteorological ObservatoL'Y, Brisbane. . 
Commission Russe des Echanges Internationaux (B1b-
liotbeque Irnperialc Publique), St. Petersbourg. 
Crown agents for the colonies, London, Euglaud. 
Astronomical Observatory, Adelaide. 
R. Academia de Ciencias, Madrid. 
Crown agents for the colonies, London, England. 
K. S. Vetenskaps Akademien, Stockholm. 
Eidgenossenche Bundes-Canzlei, Bern. 
Royal Society of Tasmania, Hobarton. 
Public Library, Grand Turk. 
Bnrcan de Statistique, Montevideo. 
University, Caracas. 
Public Library, Melbourne. 
R. Universidad, Havana. 
Secrctairo d'Etat des Relations Exterieures, Port-au· 
Prince. 
Trinidad . . . . . . . . . . . . . Scientific Association, Port of Spain. 
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The entire cost of the exchange system to the Institution since its 
establishment is shown in the table, which is followed by a statement 
of the assistance rendered by the Government during the last six years: 
1846-1850 ................... . 
1851 ........................ . 
1852 ..............••• u ••••••• 
1853 .....•..• - - - ... - - - .... - · · 
1854 ...........•........... · · 
1855 ... ..................• · · · 
1856 ....................... · · · 
1857 .....•................... 
1858 .. ..... ······ ·----· ... - .. 
1859 ...•.•..•.. - •.. - . - •... · · · · 
l tlnO ..•••••••••••.•••••••••• · 
1861 ..•.•.................... 
1862 ..... ,_ ..••............... 
1863 ................ - - .... - . -
1864 ... ..••.••••..... - .... · · · 
1865 ....••......... - - .... · · · · 
1866 ........................ · 
1867 ........•.•.............. 
1868 ................ - - ...... . 






















l 871 ...............•••..... 
1872 ........••• _ ....•...... 
1873 ............. ....•..... 
1874 .......... : ··---· ..... . 
1875 ...................... . 
1876 ..................•••.. 
1877 ..............••... - ... 
ll:l78 ....•.............. - .•. 
1879 ........••...••....•... 
1880 ............•.•.....••. 
1881 ...•..•.... ······ ······ 
1882 .....................• · 
1,-183 . . . . . . . . . . . . . . . . . . .... . 
1884 ...................... . 
1885 (first 6 months) ...... .. 


















Total . . . . . . . . . . • • . . • .. 200, 806. 61 
Of these amounts the following payments were made by the United 
States Government, on account of the Government Document Exchange, 
authorized by acts of Congress, March 2, 18G7, and July 25, 1868, viz: 
1882 ............................. 5,1)00 1885 ........................... 10,000 
1881. ....... - ....... - ............ $:3, 000 11884 ........ ..... .............. $10,000 
1883. ...••. ..... . ...... ...... .... 7,500 1886. ····-- ..•......... ---· .... 10,000 
GOVERNMEN~r DOCUMENTS. 
The :first action by Congress relating to an international exchange of 
official publications was a joint resolntiou, July 20, 1840 (Statutes at 
Large, vol. v, p. 509), autllorizing tlle Librarian of Congress, under the 
dfrection of the Committee on the Library, "to exchange such dupli-
cates as may be in the library for other books/ and to exchange, in the 
same manner, pnblic documents, of which'' :fifty additional copies" were 
ordered to be printed for the purpose. Supplementary acts were passed 
March 4, 1846; June 26, 1848; tT nrre 30, 1848; March 2, 1849; August 
31, 1852; Angnst 18, 1856; March 2, 18G7. 
The last Congressional action was taken on July 25, 18G8, in the fol. 
lowing terms: 
"(No. 72) A resolution to carry into effect the resolution approved Ma,rch 
2, 1867, providing .for the exchange of certain public documents. 
'' Resolved by the Sencite anrl House of Representatives of the Un-ited 
States in Congress assembled, Tlrnt tlJe Oongressional Printer, wl1011ever 
110 shall be so directed by the Joint Committee on the Library, be, and 
"The apparent deercn,se in the cost of exchanges for tbe fhma1 year 188G-'8G is d ne 
to th re-imbnr,·ement dnrinp; that year ofa, check for $2,498 ]ost in the mails in the 
yea,r 1 84-' G. It was charged to i,he first, Hix: montlm of 188:i, and i,lurn increasM tbe 
cost of ex.cba.ngeH for 1.hat period a,ncl diminislles that for the year 188G-'8li by credit 
for re-imburnoment. 
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he hereby is, directed to print fifty copies, in addition to the regular 
number, of all documents herea,fter printed by order of either house of 
Congress, or by order of any Department or Bureau of the Government, 
and whenever he shall be so <lirected by the Joint Committee on the · 
Library one hundred copies ad<litional of all documents ordered to be 
printed, in excess of the usual number; ·said fifty or one hundred copies 
to be delivered to the Librarian of Congress, to be exchanged, under 
direction of the Joint Committee on the Library, as provided by joint 
resolution approved March 2, 1867 ." 
"Section 2. And be it jiwther resolved, That 50 copies of each pn bli-
cation printed un,ler the direction of any Department or Bureau of the 
Government, whether at the Congressional printing office or elsewhere, 
shall be placed at the disposal of the Joint Committee on the Library, 
to carrJ· out the provision of said resolution." 
By this joint resolution fifty extra copies are ordered from the.Public 
Printer of all executive as well as Congressional documents, focluding, 
l st. The Oongressioua1 issue, journals, committee reports, and miscel-
laneous documents; ~d. The Anuual Reports of the Executive Depart-
ments and the several Bureaus; and 3d. The Memoirs, Monographs, 
and Special Reports published by the Executive Departments and the 
several Bureaus. 
Owing to tbe failure of the Public Printer to comply with those por-
tions of the law relating to tlle , second and third series of the United 
States official publications-the annual reports and the memoirs, mono-
graphs, and special reports 1mbl{shecl by the Executive Departments 
and Bureaus of the Government (although occasionally some few of 
the works of ·these classeF- have been received)-a circular letter was 
addressed by the Smithsonian Instit'ntion on the 15tll of February, 188!, 
to all the Departments aud B ureaus of the Government, soliciting co-
operation in compliance with the existing laws1 so as to enable the Insti-
tution, as agent of the Government, to carry out the provisions of the 
Uo11gre-..:sional resolution:--. 
~ mong the repli -"S receiYeu tha,t of the honorable Secretary of State 
ay : 
"I han~ ('11tur~(l to sn!l'g st to the Joint Committee on the Library 
tl_H~ de,• ir~bility of a perman ·at provision for the priu1.ing of these de-
,"11' cl cop1ei,;." 
n March 7, 1 -1 Pr f s or Baird addressed a communication to the 
Ilon. J hn 11 rm an, chairman of the Joint Committee on the Library, 
ugg . tiao-: 
"I w ul<l th rrfor a ·k you respectfull,v to con ·itl.er the several enact-
. nt.. u . n th .-uhject of international xcha11gc with which tbi Iu-
·~1tnl1 n J.: ehargPd :uHl that such .-upplem n tar, legi.'lation ue pro-
YHled a.- will enahle 11~ to :nrrn nnt tlie diflicL1lLie.' refonet1 to." 
App 1Hl ·<l to thi: lt>tt ,r a li ,·t wa· giy n of the more important doc-
nm nt: 11 t fnrni:h ,1 ti th,!, 'mi t li ,o 1ian In.-titution, although they are 
in ·11111 <l in th · ~ri · i11c.;l111l 1 '1 hy J 1>1 1<>r 1 • s for xcliange pnrpo.- '-' · 
·ur1 ·nt · t!J • following ma,y be meutioue<l. (a ·umiug 
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Series I, the Congressional issue, as delivered complete, although even 
herein too many deficiencies occur): 
Series II. The Anniw,l Reports of the Executive Departments and Bu-
reaus of the Government, togetber with the papers accompanying such 
reports (section 3796, Revised Statutes, and resolution 72, second session 
Fortieth Congress. 
Series IIL The Memoirs, Mo nographs, or Specia,l Reports published by 
the Executive Departments or Bureaus of the Government, whether 
printed at the Government Printing Office or elsewhere (section 2, res-
olution 72, second session Fortieth Congress ). 




Specifications aud Drawings. 
Growth of Industrial Art. 
Of this last-named work only .fift.y copies were printed, although the 
law (section 2, resolution 72, second session Fortieth Congress, .Statutes 
at Large, Vol. XV, p. 261) distinctly provides that '' fifty copies of each 
publieation whether prmted at the Congressioual Printing 
Office or elsewhere, shall be placed at the disposal of the Joint Com-
mittee." 
U. S . Geological Survey. 
Bulletins. 
Monographs. 
A letter was addressed to the Director of the Geological Survey Feb-
runiry l 5, 1884, elaiming fifty copies of all the publications of that office 
for exchange purposes under the law. In reply, tbe Director stated, 
February 2G, 1884: 
'' U 11der the Ltw of Marcl1 ~, 18G7, fifty copies of eversthiug published 
l>y m; should ue ~e11t to the Library of Cougress and rlieuce to the Smith-
sonian Im,titution, by the l>uulic Printer, and such copies are reserved 
for that purpos<~ ancl do not eome into our possession. 
U 11der the statutes relat ing to the publieatiou of the :Monographs of 
tlle Survey it woul d be impossible to spare any copies from the three 
thousand received by this office, from the fact that it is nece.ssary for 
the Survey to render an account of its publications, either as sold, ex-
changed, or on ban<.1." 
Tenth Census of the United Stcites. 
1'lonograplrn. . 
Not a 8:ngle rnlnme of these has been recei ve<l under Section III of 
the Government publications, as prescribed by law. 
Fish Commission. 
Bulletins, Yolnmes 1 to 5. 
State Department. 
Consular Reports. 
Of these only the numbers 1 to 22 ha,ve been received. 
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Coast and· Geocietic Survey. 
Publications. 
American and Foreign Claims Commissions. 
As those relating to France, Hayti., Spain, the Alabama, etc., none 
of which has been received; nor in fact auy of tbe publications of the 
Departments and Bureaus of. the Government. 
No action having been had on the subject, a further request was ad-
dressed to the Library Committee on the 21st of September, 1885, 
and a,gain to tbe Hon. W. J. Sewell, Chairman of the Joint Library 
Committee, on the 18th of January, 1886, and although no defi11ite 
result has yet been accomplished, it is to be hoped that Congress, 
through the Library Committee, may take such action as will secure 
to the Smithsonian Institution, as the agent of the Government, fifty 
copies of each of the three distinct series specified in the acts of March 
2, 1867, and July 25, 1868, so as to enable the Government, to outaiu 
for its Library the entire fruit of the wise provision of Congress iu es-
tablishing this exchange of official public documents. 
INTERNATIONAL PROCEEDINGS. 
The Brussels Convention on International Exchanges. 
As a result. of the proceedings of the conference held at Brussels in 
April, 1883, a draft of articles of ,agreement was adopted, to be submit-
ted to the contra,cting powers for final ratification, as already set forth 
in the annual report on exchanges for 1883. The date appointed for 
this ratification was March 15, 1886, arnl the further proceedings iu -the 
matter are fully exhibited by the following correspondence with the 
Department of State : 
From the Secretary of State, lJ!Iarch 3, 1886, to the Smithsonian Insti-
tution. 
SIR: I have the honor to transmit to you herewith, for your inform~-
tion and consideration, a translation of a note from tlte minister of Bel-
gium at this capital, notifying this G.overnment that the diplomatic 
conference for the jgning of the conYention relative to the international 
exchange of official documents and. of scientific and literary publica-
tion. will meet at the mini try of foreign affairs at Brussels on Monday, 
th 15th day of the present month. 
l hould b plea ed to have your views as to the expediency of this 
overnm nt becoming a party to the con ention in question. 
have the honor to l> , ir, your obedient crvant, 
T. F. BAYARD, 
{Inclosure.] 
From, the B lgian 1nini8t at -Wa. hington Febr'uary 1 , 1 86, to the cc-
retary of Sta,te. 
REPORT ON EXCHANGES. 105 
entific and literary publications will meet at the ministry of foreign 
affairs at Brussels on Monday, the 15th day of March next, at 2 o'clock. 
Belgium, Brazil, Spaiu; Italy, ·Portugal, Servia, and Switzerland,1:tave 
adopted the arrangement drafted by the conference of 1883 for general 
exchanges. (Protocol A.) 
Switzerland has not adhered. to Draft B, concerning the direct and 
immediate transn;1ission to the legislative chambers of the Official Jour-
nal and of the reports of Parliamentary proceedings. That special con-
vention will, however, be concluded by all the other States that I liave 
just named. 
Your excellency bad the kindness to inform me, under date of Octo-
ber 16, 1885, tliat you bad notyetreaclrnd a decision on this subject, but 
that, meanwhile, you reserved to the Government of the United States 
of America the privilege of adhering- thereafter. 
My Government hopes that the United States Government will be 
represented at that conference and has instructed me to make inquiry 
of your excellency's intentions in this matter. I shall therefore be 
grateful to you if you will have the kindn.ess to make me acquainted 
with them as soon as may be convenient. 
It is proper for me to add that Greece and Roumania have likewise 
just been requested to commuuicate their intentions. 
I gfa<lly avail myself of this occasion to renew to your excellency the 
assurances of my lligllest cousideration. 
THEO. DE BOUNDER DE l\1ELSBROECK. 
From, the Smithsonian Institution, JJ.farch 5, 1886, to the Secretary of 
State. 
SIR: Your letter of the 3d instant is received, but owing to the short 
notice given us of the proposed diplomatic conference for '' tiie signing 
of conventions relative to the iuternational exchange of official docu-
ments an<l scientific au<l literary publications," to be hekl at Brussels· on, 
as you state, l\farch 15, we are unable to meet<lefinitely orin detail your 
invitation for our" views as to the expediency of this Government ue-
co1ni11g a party to the coufcrei1ce in question." 
We beg to say, however, that the Smithsonian Institution, as the 
agent for iuternationa,1 excltange on the part of the United States, will 
be happy to comply with tllc stipulations of the couferenr.es as far as 
may be in its power, inclu<ling tlrn sendin<r of d.aily reports of Congres-
sional proeeedings to the several goverm;ents. 
I have the honor to be, very respectfully, your obedient servant, 
SPENCER P. BAIRD, 
Secretary Smithsonian Institution. 
Froni the Secreta,ry of State, April U, 188G, to the Smithsoninn InsUtution-
Sm: I h_ave the honor to transmit to you, herewith, a copy of a d.is 
patc~1 to this Department from Mr. Tree, our minister at Brussels, con-
cermng th~ two convention:--;, A ancl B, for the exchange of public docu-
ments, winch were signed by him 011 the 15th ultimo. 
I beg to inquire whether you have any views to rnake known before 
the conventions are submitted to tbe Senate with a view to their ratifi-
cation. 
I have the honor to be, sir, your obedient servant, 
T. F. BAYARD. 
.. 
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[Inclosure,] 
Hrorn the United States niinister at Brussels, ·Marnh 23, 1886, to the Sec-
retcwy of State. 
Sm : I ba\·e the honor to transmit herewith--
( 1) The origi nal instrument of the convention concerning the intern~-
tio na.l exchange of official documents and scientific ·and literary publi-
cations. 
· (2) The original instrument of the convention concerning the hrime-
diate exchauge of the official journal as well as of parliamentary annals 
aucl <locuments. 
(3) A cer-tifie<.l copy of the proces-verbal of tlJe sitting held at tl.10 de-
partment of foreign affairs the 15th of Marcb, 188G. 
I also send. translations which I have made of each of the documcuts. 
In conseque~ce of their detention at the department of foreign affairs 
to await the signature of the Prince de Caraman, I only received them 
to-day. 
I have tlle honor to be, sir, your obedient servant, 
' LAlVIBERT TREE. 
[Inclosure.} 
1. 'l'he original jnstrument of the convention concerning the jnternational exchange 
of officjal documents ancl scientific ancl literary publications. 
2. Translatiou of No. 1. · 
3. The original instrmnent of the conventions for the immediate exchange of offi-
cial journal as "·ell as the parliamcn tary annals and documeuts. 
4. 'l'ra11slation of No. ~3. 
5. A certifi.ed copy of the proces-verbal. 
6. Translation of No. 5. 
The abo,,e <locuments were duly returned to tlle Department of 
St~te, witll the following letter: 
From, the Sniithsonia,n Institiition, April 27, 1886, to the Secretary of St~1te 
Sm: In retnrni11g, as I do herewith, the documents relatirn to the 
Exchange Uo1wention, held at :Brussels on the 15th of Marcu last, and 
which were incloseu with your letters of April 9 and l'l, I beg to state 
that, upon mature cousicleration, I haYe no further suggestions to make 
a to the ace ptance of the terms proposed at the Brnssels Conference. 
I m1tertai11 th view, liowever, tbat the expectations of the Belg'iau 
'overnmcnt in propo iug exchange relation beyond t110se at pre:cnt 
.xititing will be but indifferently realized, since all tlte promineu t go\,..· 
rn111e11L· liav <lecliuc to participate iu it~ propositicm:::;, <>'11ly tho1-,~ of 
, in, ltc 1 r Portngal, Servia, ::~nd Belgium, of European, and the Umtecl 
'tat 8 and .Brazil, of .. merican naLions, ha·dug expres:e<l a desire to 
ratify th cony ntion. 
'fh, '111itlv nian In 'litut1on, a· agent of thcGo,·ernmcntof the l!11it ,a 
tat : f r the , ' hano- of it.- official publi ·ation8, hnsing thus far ob-
tain ,,1 . ati.-fa ·t ry rt· ults l>y <lealiu indivi<l1rnlly with governm •1 1t, 
wh .- ml li ·a iou: ar (k·irah1P, it would appear to me; doubtful 
wh th r ~ ,l litio11al l> ·n ,fit.· eonlcl lw cl rivc<l hv a<lh •l-;ion to a treaty 
wi ha f •w f th' mor uuimportaut gov rnmen't of Europe. 
he ve the honor to b , ery re ·pectfully, your olwcb( nt 1-1crvaut, 
. r. BAIRD, 
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CORRESPONDENCE WITH THE ARGENTINE REPUBLIC. 
In acceptance, on the part of the .. A.rgeutiue Government, of the terms 
of exchange proposed by tlrn Smithsonian Institution on behalf of the 
Government of the United States, the first transmission for that country, 
of six boxes, was made on November 18, 1875, through the Argentine 
ambassador, l\Ir. G. Vi<lela Dorna, in New York. . · 
In 1876 an application for a set of these official publications for the 
Government of the province of Buenos Ayres was favorably considered, 
and on November 21, 1876, the first installment of seven boxes forwarde<l. 
to its destination. Both sets have since been increased to twenty-six 
boxes each. 
Oo November 25, 1884, M~. Marcus F. Gutierez, director of the office 
for the deposit and distribution of the publications of the Argentine 
Government in nuenos 4-.yres, addresse<l. the Smithsonian Institution 
with the request for a copy of the Uuited States official publications 
for deposit in his office. 
On December 18, 1884, the Secretary of the Smithsonian Institution 
replied that the official publications of the United States are already 
represented in two copies in the city of Buenos Ayres, and regretting 
his inal>ility of furnishing a third copy. 
Un October 20, 1885, Mr. Gutierez addressed to the Smithsonian In-
stitution a letter of which the following is a translation: 
Sm: The undersigned, director of the office for the deposit and dis-
tribution of the publications of this Government, bas the honor to ad-
dress to :you a copy of the Superior Decree of July 25, A. 0., specify-
ing the rule8 aild regulations adopted by his excellency the Minister 
of Justice, Worship, and Public Instruction, Dr. Edward Wilde, for 
tlrn gornrnment of this office, which is to promote the international ex-
clla,uge of publications. . 
From this decree you will learn the coudit.ions un<1er which this office 
can undertake the exchange of publicatious with governments, libraries, 
and foreigu establishments, and if these are agreeble to you I would 
thank you for yonr opinion how this excliange is best to be instituted. 
It is lloped t11at this arrangement will result in a full and mutually 
Yal nab le exch::u1ge of the intellectual productions of our respective 
countries. 
M.J..RCUS F. GUTIEREZ. 
fTranslation .1 
Decree anrl regulations concerning the international exchange of publica-
tions. 
ARGENTINE REPUBLIC, 
Department of Justice, Worship, and Public Instruction, 
Buenos Ayres, July 25, 1885. 
I~ orde~ to proviue ju the l~est manner possible, in accordance. with 
the rntentwns of the decree of May 2, _1870, for the mutual exchange of 
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publications between the Republic and the other countries with which 
it maintains amicable relations the President of the Republic decrees: 
ARTICLE 1. Tl.re '•Office for the Deposit aml Distrilmt ion of Pnb1icatious" shall have 
henceforth a special department, charged with the business of international exchange. 
ART. 2. Under the immediate jurisdiction of the Departrnen t of Pn blic Instruction, 
the office named will be charged with the duty of beginning and maintain ing an ex-
change with the government:,, official or public libraries, and scientific or literary 
societies of tho countries ·which accept or solicit it. 
ART. 3. In order that the office named may attend ptoperly to tho interchange 
which may l)e estn,blished, all the offices of the nation will send it at least 20 per cent. 
of tho publications which they may have or which they may receive in virtue of aid 
or subsidy granted them. 
ART. 4. The Department of Public Instruction will regulate the execution of this 
tlecree. · 
ART. 5. The decree shall be communicated to ·au concerned, publisbeu, and in· 
serted in the R. N. 
REGULATIONS FOR TITE "OFFICE FOR Tilli: DRPOSIT .i\.ND DISTRIBUTION OF l'UHLI· 
CATIONS" IN ACCORDANCE WITIT Tirn DECR1~E Ol<' TIIIJ: ~5TII OF THE PRESENT l\IONTH 
ESTABLISHING THE EXCHANGE OF PUBLICATIONS. 
BUENOS AYRES, J11,ly 26, 1885. 
ARTICLE 1. In compliance with the order contained in the decree of the 25th of the 
present month of Jul;)7, the" Office for the Deposit and Distribution of Publications" 
will, b.v means of the department charged with the i uterna.tional exchange, e tablish 
an intercbangeofpublicationsofthe Republic with the governments, public and private 
libraries, and scientific or literary socio ties of tho countries w bich aecept or solicit it, 
said office giving account in each case to the Department of Pnbl ic Instruction, with-
out whose previons approbation it can not proceed. 
ART. 2. The "Office for the Deposit antl Distribution of Pnblicatious" will keep a 
d[Ly-book in wbicLl. it will note the number, title, a,Jl(l conl1ition of the pnblications 
rocoi ved from tho national offices. . 
An.T. 3. Before complying with the re<l_uests for books, memorials, or other pnhlica-
tions, which may be rna(1e to it 1,y the governors of provinces, clcpartmcnts of the 
Goyornmont, or other public or private offices, or with those which it may recci,·e 
fron1 al.>road, tbo '' Office for tho Deposit and Distril,ution of Pnulications" n111st obtain 
tho con!-innt of tho Department of Pnblie Instruction. 
ART. 4. The olllce will carry ont directly the orders of tho departments r eferring to 
tbc•ir resprctive deposits, having first deductecl the 20 per cent. of the publications 
intend d for international exchange. 
Alff. 5. ln tho montJ1ly r port of operations which the office must remiL to tbe 
D parlment of Public Instruction, it will inclnde a, statement of tbe works r<'cei,,cll 
as x ·h:wge tlnring the mou h, in onler that the department may a sign tb ru to their 
prop •r dPstiuation. . 
ART. G. Applications from inlliviclnals must be made on common pap r, and t110 
ollic , "ill i, ncl them to the Dep, rtment of Pnh1ic ImiLrucLion for its cleci ion. 
Atrr. 7. The office may apply to the governorr-1 of provincc::,1, officia,l ancl privale cor-
pora! inn :mil to tho cc1iiors of th I epnblic, Rol iciting in tho most rospeclflll frrrns 
I IH' rcmi. sion or e.·ch, nge of th work they may 1)111,li h, nid, or edit. 
Arff. . Tho o!Hcc will t. Im ·. r to chstri:,nte a,moug tho ministers a,nrl <'Onsnl. rc-
i,ling in thc• ] c·pnhlic null a.mong the Argenti no ministc•rs n.ucl consnh; resiclin« in 
for , i,,11 conn ril·. all ofliti:il pnhlic:itic,wnvho. e ·ircnhttion 111ay promote th<' mt re t. 
f the 11ation. 
t'T. !l. ' he1 nflir . ~·ill pnhlihh one: a month in at J a!>t two <la.il_y I ap<>n1 of the 
·, pital ho m nthly repor of 1t op ·rations rr:fPrr<'ll to in a,rLicl ~-
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ART. 10. The organization heretofore existing in the "Office for the Deposit and 
Distribution of Publications" shall remain in force so far as it is not inconsistent 
with tho present. 
ART. 11. The present regulations shall be communicated to all interested ::tnd the 
chief of the'' Office for the Deposit and Distribution of Publications" is authorized 




In a second letter of the same date (October 20, 1885) lV.Ir. Gutierez 
anuonuces the sending of publications. "A delay was caused,'' he con-
tinued, '' by the difiiculties inherent in a newly created office; more-
over, I desire to make the sending of some importance to correspond iu 
a measure with your kinduess." 
On the 26th December; 1885, the Secretary of the Institution re.plied 
to Mr. Gutierez: 
SIR: I have the llonor to acknowledge the receipt of your communi-
cations of October 20, 1885, and to say that we await with pleasure the 
receipt of the important seuding to whicll you refer, on the part of the 
Argeutiue Republic, iu return for the official publicatious of the United 
States Government, of wllieh two sets have been contributed to Buenos 
Ayres, one for tlle Government of tlrn Republic, and one for the govern-
ment of the Proviuce. 
I am, your obedient servant, 
s. F. BAnm. 
CORRESPONDENCE WI'L'H AUSTRIA-HUNG.A.RY. 
From the Smithsonian Institution, October 12, 1885, to Ooitnt Lippe Weiss 
enfels, charge d'affaires of Austria-Hunga,ry. 
SIR: On October 9, 1884, Mr. Geo.rge H. Boehmer, a <lelegatP. of the 
Smithsonian Iustitution~ the authorized agent of the Government of the 
United States, hacl the honor of being introduced by the United States 
embassador iu Vienna, to his excellency the Uount Szogyenyi, :first 
section chief in tlle I. R. foreign office, for the purpose of arranging for 
an exchange of official public documents between the Government of the 
United States and the Imperial Government of Austrin. 
His excellency the Count Szogyenyi being favorably impressed with 
the proposition of such exchange _placed the preliminary steps of ar-
rangements into the hands of M. de Plason, a councilor in the foreign 
office with whom the Smithsonian representative was placed in commu-
nication. Aften~arious consultations with this gentleman, Mr. Boehmer 
was officially introduced by the foreign office to the clliefs of the vari-
ous departments of the Imperial Government, most of whom were fav-
orably inclined conditionally to enter into au exchange on the proposed 
basis. 
The exchange proposed by the Smithsonian Institution includes all 
publications made by Congressional order since January 1, 1868, and 
comprises the parliamentary proceedings, projects at law, reports, and 
s~iep.t:i;fic works of the departments and bureaus of the Government, 
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representing at present a bulk of twenty-three boxes of about 6½ cubic 
. feet each, with a total weight of about 5,500 pounds. 
These works, the titles of which are specified in the accompanying 
documents, have been offered in one copy, for deposit in one general 
library, as a complete set of the United States publications as ordered 
printed by Congress, and an equally exhaustive return has been asked 
for from the Imperial Government. 
While now the chiefs of the various departments approve ofthe estab-
lishment of exchange relations, there is a tendency among them to dis-
card a centralization of the works, and rather express a desire of each 
selecting from the books thus offered such as may be of interest and 
_value to their respective departments, and in exchange for such they 
n:re willing to make equivalent returns. 
While now, on the part of the United States Government, no special 
objection could be had to such a distribution of their documents, such 
course would have a tendency of complicating matters, and require of 
some works a number of copies to supply the demands made for them 
by various departments all equally interested in the acquisition of any 
particular work, while the Smithsonian, Institution as agent of the Gov-
ernment, can, under the law, only offer one single copy. 
Furthermore, there has been in existence for a nurn her of years au 
independent exchange between corresponding departments and bureaus 
of the two nations, and many documents have been received by them 
and thereby render a division of the documents to be received unuer 
the proposed exchange unnecessary; neither ha,s the Smithsonian In-
stitution, as the agent of the Government, tLe power of discl'imiuating_ 
which of the books to send, but is compelled to furnish one copy of 
every document received to any of the contracting powers. 
From these considerations the Smithsonian Institution could not pos-
sibly consent to the proposition made by the chiefs of the respective de-
partmenh:;, to select from the list of works such as may be of interest to 
the dep~rtme1:_t, but we would have to send one complete collection _to 
the foreign office, or any place of deposit designated by tbe Imp_erial 
Governme11t for the reception of the publications, to be distributed as 
may be deemed most advantageous by the Imperial Government. 
All this was stated hy Mr. Boehmer in bis conferences with M. de 
Plason, and the suggestion made by him that the individual excliauge 
uow existing between the corresponding- bureaus be continued uninter-
ruptedlJ, while the foreign o~ce charge itself with the collecting, from. 
the various bureaus of the Imperial Government of one copy each of 
their re ·pective publications in direct response' to the system of ex-
changes to be inaugurated between the Governments. 
In acceptance by the Imperial Government of a former proposition of 
the nited Stat_es Government, the first two boxes of books had already 
~ n nt to Vienna in 1875, where they were deposited in the Imperial 
hbra!y, bt1t further ernlino-s were declined by the librarian as too bulky 
ctnd incomplete. The bu,llc of ntrluable books should be a rather farnra-
~le · Jl'id ration for a librarian, while complctene scan llOt be expected 
rn t_b o t nt. of two box ' of official publications from various delays 
wl11 ·h may c nr <lurin<r the pr ces of i sn . 
• \ 110 h r point f li. ao-r m nt in th e ta bli hment of the propo · d 
<·: ·.1c ug r la i n i found in th tra11 ·mi, sion of exchange bo '· 
•· It r eio~ 11 0 fun ' availalil in th Imperial for igu office for uch 
• ·p ~u li t 1r .1 
' h en · < m < f h mith ·onian n.· itution in it intcrc0ur e wi h for-
·i''ll na i u 11· · · r aclt to prepay . heir ·crn-Fnµ: ,· ~<) the near t 
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seaport, from whence the charges for ocean frei.ght, etc., are assumed 
bv the recipient. Should, however, the Imperial governU1ent prefer 
having all exchanges delivered to any representative in Washington, 
those intended for the United States might be delivered to Dr. Felix 
Fllif-!el, in Leipsic, the agent of the Smithsonian lllstitution. 
:.;J I have the honor to be, sir, your obedient servant, 
S. F. BAIRD. 
· CORRESPONDENCE WITH GREAT BRITAIN. 
Frorn the Department of State, April 16, 188G, to the Smithsonia,n Institu-
tion. 
SIR: Application having been made through our legation at Londou 
for certain publicatio11s of tlJis Government for the use of the library of 
tlJe British Musenrn, I have tlJe honor to rt'quest you to inform this 
Department as to tlJe practical working of the exchange of Government 
publications between this country and Great Britain. Information is 
particularl,r desired as to whetl1er or 11ot tlrn publications of the British 
Government are received regularly in exchange for those of our Gov-
ernment which are sent to London; and ah;o at; to what )ibrary or 
libraries in Great Britain receive the publications of this Government 
which are forwarded to that country through the exchange lrnreau of 
the Smithsonian Institution. 
I have the honor to be, sir, yonr obedient servant, 
T. F. BAYARD. 
From the Sm.ithsonian Inst'itution, April 22, 1886, to the Secretary of 
State. 
Sm: I ba,ve tlie honor to acknowledge the receipt of your letter of 
the lGth instant, relative to an application made by the British Museum 
111 Loudon for certain publications of the United States Governmrnt 
a,ll(} requesti11g iuforrnation as to the practical working of the exchange 
of official pul>lications between this country and England, and as to 
tlrn number of copies of official publications seut through the exchange 
lmreau of tlie Smithsonian Iustitution to libraries in Great Britai n. 
In reply I beg to state thrLt tlrn Smithsonian Institution, on behalf of 
tlie .United States Governmeut, has sent to the British Governrueut a 
full series of all tlie documents or<l.erecl to be printed by order of either 
House of Uougress and. begiuuiug with the 1st of ,January, 1868, as spec-
ified in the accompanying pamµhlets. By directiou of Lord Granville 
au transmissions are made to the British Mm:eum. 
In addition to these official pubhcations the Smithsonian Institution 
has furnished the British .Museum with the following series of its own 
publications: Contributions to Knowledge, vols. 1 to i5; Miscellaneous 
Collections, vols. I to 27; annual Heports, 1846 to 1883; anllnal Reports, 
Bureau of Ethuolog-y, Yols. 1 to 3; Proceedings of tlic National Mu-
seum, vols. 1 to 7; Bulletins of the National 1\1:uscnrn, Nos. l to 27 . 
. And to the natural history division of the British Museum: Contribu-
tions to Knowledge, vols. 1 to 25; Miscellaneous Uollections, vols. 1 to 27; 
annual Reports, 1851 to 1883; Bulletins National Museum, Nos. 1 to 27. 
The returns on the part of the British Museum l1ave been confined to 
t~e se.ries of its own publications, which are sent in two copies for the 
~1branes of the Smitbsoniau Institution awl National Museum, respect-
ively. 
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On the part of the British Government the promise of a complete set 
of English publications for t he use of the United States Government 
was made by Lord Granville on the 20th of March, 1883, in a letter to 
Mr. Lowell, in which he refers to former correspondence on t he subject. 
The publications offered are: 
(1) Papers of all kinds printed for or presented to either house of 
Parliament. 
(2) Historical, scientific, or antiquarian works pnbl ished by the Gov-
ernment, such as record publications. 
(3) Maps or charts published by the Government. 
(4) Departmental publications which are placed on sale. 
In 1883 the Secretary of the Smithsonian Institution, on behalf of the 
Librarian of Congress, made application to the British Government 
through the Department of State for certain works required to fill de-
ficiencies in the series on file in the Congressional Library. This r~-
quest was granted by the lords of Her Majesty's treasury, who di-
rected the superintendent of Her Majesty's stationery office in Lonc~on 
to ~1eliver the same as far as possible to the agent of the Smithsoman 
Institution. These were received by ]\fr. George H. Boehmer, tbe~en-
tleman in charge of the exchange division of the Smithsonian Institu-
tion, in November, 1884, on occasion of a visit to London on exchange 
business. These, together with a few volumes of the Challenger Ex-
pedition reports, form the only publications received from the Bri~isb 
Government in exchange for the official documents sent by t lrn Umted 
States Government. 
A second set of United States official publications was ordered by IDJ 
predecessor, the late Prof. Joseph Henry, on the 6th of December, ;s76, 
to be sent to the Royal Society of Edinburg, Scotland. These seudmgs, 
comprising eleven boxes, were discontinued in 1878. _ . 
If tl:re negotiations now pending should be concluded to the satisfac-
tion of the United States Government, the continuation of tli is set,_n?w 
representing fifteen boxes, might be place<J. at tlrn disposal of the Br1t1sh 
Government for use in the library of the House of Lords or that of the 
Hou e of Commons. 
I have the honor to be, sir, your obedient servant, 
. S. F. BAIRD, 
ADDITIONS AND CORRECTIONS TO THE LIST OF FOREIGN COR-
RESPONDENTS TO JULY, 1886. 







28. Botanic Gardens. 
28a. Commissioners of Crown Lands and Public Works. 
38. South African College. 
Graham Town. 
44. Cape Law Jour~al. 
EGYPT. 
Abbesich.-
4oa. Laboratoire KMdivial. 
Alexandria. 
Cairo. 
46. Egyptian Society. 
47. Ministere de l'Interieur. -(In Cairo.) 
51. Bibliothcque Khediviale. 
51c. Direction Generale de la Statistique. 
52. General Staff Library. 
53a. Ministere de l'Interieur. 
59. Societc Egyptienne. (Dead.) 




85. Sociedad de Geografia. (Does not exist.) 
86. The Observatory. 







90. Provincial Museum. 
CANADA. 
Clifton (Ontario). 
98. Toronto News Company. 
CoburJl ( Ontario). 
100. Victoria University. 
Kingston (Ontario). 
108. Royal Military College. 
London ( Ontario). 
112. Western University. 
Matapedia ( Quebec). 
112a. Ristigo.uche Salmon_Club. 
Montreal ( Quebec). 
114. Canada Citizen. 
116. Canadian Record of Science. 
116b. Canadian Society of Civil Engineering. [i] 
126. Montreal Botanic Garden. 
128. Observatory. 
136. United Science Institute. 
Ottawa (Ontario). 
137. Academy of Natural Sciences. (Does not exist.) 
144. Institut Canadien Fran9ais. 
147a. Minister of Justice. 
148. Patent Office. 
Quebec ( Quebec). 
154. Department of Education. 
157a. Literary and Phi1osopbical Society. 
15 . The l> ervatory. 
Sherbrooke ( (Juebec) . 
.:.J, herbro 1 e Free Reading Room. 
St. Catherine ( ntario). 
1 3. 1ruit row rs'ancl or stry ociation. (Now in Grim by, 
nt.) 
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Toronto (Ontario). 
164. Board of Health. 
171. Government of Canada. (In Ottawa see 145.) 
173. Legislative Library. [i] 
186. Toronto Baptist College. 
NEWFOUNDLAND. 
St. John's. 
222. St. John's Athenamm. 
NORTHWEST TERRITORY. 
Regina. 
222a. Government House. [i] 
NOV A SCOTIA. 
Halifax. 
228. Kings County Library. 
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235. Nova Scotia Medical Society. [i] (Now Provincial Medi-
cal Board of Nova Scotia.) 
Wolfville. 




248. Ministerio de Relac·ones Exteriores. 
248c. Museo Nacional. 
GUATEMALA. 
Guatemala. 
250a. Anales Estadisticas de la Republica. 
250b. Direccion General de Estadistica. 
254. Museo de Ilistoria Natural. 
256. Secretaria de Relacioncs Exteriores. 
256a. Societe Economique. 
NICARAGUA. 
Managua. 
, 258. Government of Nicaragua. 
MEXICO, 
Aguas Calientes. 
260. Institute of Science. 
Guadalajara. 
262. Institute of Science. 
266. Sociedad Medico-Farmaceutica Pablo Gutierrez. 
Mazatlan. 
270. Meteorological Observatory. 
Merida. 
270a. Registro Civil uel Estado Yucatan. 
Mexico. 
278. Asociacion Medica "Pedro Escoledo." [i J 
280. Chamber of Commerce. 
2 6. El Obser,ador Medico. 
2 8. E cuela de las .M:inas. 
204. Geographical Exploring Commission. 
3 6. ecretaria de acienda Ji Credito P(1blico de los E. U. Mexi-
cano . Departamento ue Biblioteca y Cornpilacion. [i] 
310. ociedad Fa maceutica Mexicana. 
13. cie al m ol<lt. (No longer exists.) 
2 . niver ity of .. Iexico. ( ame a 285.) 
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Morelia. 
323a • . El Monitor Medico-Farmaceutico e Industrial. 
3230. Museo Michoacano. 
Puebla. 
324. Oatholic College. 
326. University. 
San Jacinto. 
326d. Escuela Nacional de Agricultura y Veterinaria. 
Zacatecas. 




3M. Barbados General Agricultural Society. 
CUBA, 
Habana. 
342. Cr6nica Medico-Quirurgica de la Habana. 
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360. Societe de Sciences et de Geographie. [i] 
JAMAICA. 
Kingston. 
360a. Government House. (Botanical Department.) 
3600. Jamaica Institute. 
3GOe. The Victoria Institute. [i] 
TRINIDAD. 
:Port of Spain. 




373. Biblioteca Publica. (Same as 371.) 
37 4. Circulo Medico Argentino. 
374a . . Department of Public Instruction. 
37 4e. Instituto Agron6mico y Veterinario. 
385a. Oficina de Canje Internacional de Pnblicaciones. 
386. National College. 
386a. Revista Medico-quirurgica. 
388c. Sistema de Medidas y Pesas do la Republica Argentina. 
Concepcion. 




412. Bureau de Statistique Generale entre Rios. 
Santa Catalina. 
Bahia. 
412h. Instituto Agron6mico-Veterinario de la Provincia de 
Buenos Aires. 
BRAZIL. 
414. Gazeta Medica da Bahia. 
Rio Janeiro. 
426. Club de Engenharia. 
BRITISII GUIANA.. 
Berbice. 
460. Asylum Journal. 
Georgetown. 
467c. "Timehri" (A.journal pub. by 4G7.) 
CIIILE. 
Santiago. 
46 . Anales de la Sociedad de Farmacia. 
473b. entral Met or6logica. 
7 . i en chaft1ichcr V crein. [i] 
1 l 1, n porrr{tf1co. ( ction of 473.) 
vi t, 1' ic e C il . 
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COLOMBIA . . 
Bogota. 
502. Library Meteorological Office. Department of Agriculture. 
502a. Museo N acional. 
Quito. 
Lima. 




535b. Academia Libre de Medicina. 
536. A.teneo de Lima . 
. 540. Escuela de Minas. 
54:6. Sociedad ~i\.mantes de la Oiencia. 
548. Sociedad Union Fernandina. 
URUGUAY. 
Montevideo. 
554. Department of the Interior. 
560. Public Library. 
563b. Uni versidad de Montevideo. 
Caracas. 
VENEZUELA. 
5u4. Academia V enezolana. 




582a. American Mission College. 
582b. Imperial Russian Observatory. 
Saigon. 
586. Societe des Etudes Indo-Chinoises de Saigon. 
~hanghai. 
592. Compagnie de Jesus. 
INDIA. 
Allahabad. 
606. Government of the Northwestern Provinces. 
Bombay. 
614. Bombay Natural History Society. 
619. Government Central Museum. [i] (Now Victoria and Al· 
bert Museum.) 
624. Inspector-General of Civil Hospitals. 
626. Medico-Physical Society. 
636c. Victoria Natural History Institute. 
G3G. Under , Secretary to the Government, Revenue, Finance, 
arid General Departments. 
Calcutta. 
638. Army Medica1 Department of India. 
640. Calcutta Medical College. 
642. Department of Finance and Oommerce of the Government 
of East India. 
644:. His Highness the Viceroy of India. 
645. Imperial In<lian Museum. (Same as 649.) 
650. Inspector-General of Civil Hospitals. 
662. University of Calcutta. 
L?,hore. 
678. The Punjab Government. 
Madras. 
6 4:. Government of Mauras. 
G fa. Inspector General of Civil Hospitals. 
G • Ia ra Iedical College. [i] 
G9 . Pr idency College. 
Poonah. 
G. 5. i,il • nginecring Coliege. (.i.: ow College of Science.) 
1 
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;JAPAN. 
Hakodate. 
708. Museum of Natural History. 
Kioto. 
708a. Dqshisha School. 
Osaka. 
708aa. Daigaku Bnnko. 
Sapporo. 
Tokio. 
708b. Agricultural College. 
708a. Haitakushi Shiba Collection. 
714. Chirikioku ( Meteorological and Trigonometrical Survey 
Department.) 
719. Department of Law, Science, and Literature in the Tokio 
Daigaku. (See 739.) 
721h. Geographical Bureau. 
721j. Geological Society of Japan. 
721n. Imperial Agricultural College. 
721s. Japanese Educational Society. 
722. Japanese Society of Health. 
724. Meteorological Observatory. 
726. Mining Office. Department of Public Works. 
728. Patent Office. 
738. Suisankwai. (Fishery Society.) 
739. Tokio Daigaku, nowTeikoku-Daigaku (Imperial University), 
including Coilege of Law (Hoka-Daigaku), College of 
Medicine (Ika-Da,igaku), College of Engineering 
(Koka-Daigaku), College of Literature (Bnnka-
Daigaku), College of Science (Rika-Daigaku). 
Yokohama. 
743. Deutsche Gesellschaftfii.r Naturwissenschaftund HeiLkunde. 
(Same as 72l.) 
PIIILIPPINE ISLANDS. 
Manila. 
768. Royal and Pontifical University of St. Thomas. 
AUSTRALASIA. 
AUSTRALIA. 
NEW SOUTH WALES. 
Sydney: 
783. Australian Medical Gazette. 
784. Board of Technical Education. 
787. Department of Public Instruction. 
800. Mechanics' School of Arts. 
802. Natural History Society. 
80_2b. New South Wales Zoological Society. (3 O'Connell street.) 
806. State Children's Relief Department. 
807. Sydney College Library. (Does not exist.) 




818. Geographical Society of Australia·, Queensland Branch. 
SOUTH AUSTRALIA. 
Adelaide. 
836. Adelaide Philosophical Society. 




865. Field Naturalists' Club of Victoria. (Does not exist.) 
Melbourne. 
870. The Australian Wine Association of Victoria. 
72. Chamber of Commerce. 
872a. Chamber of Manufactures. 
882. Geological Society of Australasia. fiJ (17 Queen street.) 
804:. Osmond College. 
0 1. Royal Philosophical Society of Victoria. (Amalgamated 
with the Royal Society of Victoria.) 
9 . S uth Melbourne Mechanics' In, titute. 
1 . Viet ria In titu tc. 
1 c • 'J h Vi "'n r 1 • 
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NEW ZEALAND. 
Christchurch. 
922. Canterbury Agricultural College. 
924. Christchurch Public Library. 
In vercargill. 
937. Southland Institute. 
Nelson. 
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939. Nelson ~l\..ssociation for the Promotion of Science and Indus-
try. (Does not exist.) 
942. Nelson Philosophical Society. fi] 
Wellington. 
960. Minister of Mines. 
966. General Assembly Library. 
967a. Registrar-General of New Zealan<l. . 





976. Scientific Society. (Dead.) 
976a. Surveyor-General's Office; 
EUROPE. 
AUSTRIA-HUNGARY. 
Agram [Zagreb] (Croatia). 
979. Handels- und Gewerbe-Kammer fiir Kroatien. (Same as 
9_93.) 
986. lVIineralogical and Geological Museum. 
900. SocMte d'Histoire Naturelle Croate a Zagreb. 
993. Trgovaeko Obrtnicka Komora (Chamber of Commerce). 
Budapest (Hungary). 
1033a. K. Ungar. Ministerium fii.r Kultus uncl Unterricllt. 
1034. Ungarische Revue. 
1051. Pestvaros Statisztikai Hivatal. (Same as 1007.) 
1057. Societe Hongroise de Geographie. (Same as 1037.) 
1067. Commission Europeenne du Danube. (Same as 7164c. in 
Galacz, Roumania.) 
Gratz (Styria). 
1090. Steiermarkisches Land wirthschaftliches J oanneum. 
Hall ( Styria) . . 
1094. Verein zur Geologischen Durchforschung. 
Hereny (Hungary). 
1094d. Astro-physikalisches Observatorium. [i] 
Kalocsa (Hungary). 
1107. Erzbischof Haynald's Observatorium. 
Kloster-Neuburg (Austria). 
1132. K. K. Chemisch-Physiologische Versuchs-Station fiir Wein 
und Obstbau. 
Krakau ( Galicia). 
1137. Galizischer Fischerei-Verein. (Dissolved.) 
Kronstadt (Transyltania). 
1146. Die Handels-und Gewerbekammer in Kronstadt. 
Laib a ch ( Illyria). 
J 1.15. · Landes-.... foseur.a. Should be Krainsches Landesmuseum 
"Rudolfinum." 
Lobositz (Bohemia). 
1176. gricnltural Station. 
Pola (Illyria). 
1 . Ob rvatory. 
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Prag (Bohemia}. 
1218. Prag Library. 
1222. Statistisclie Commission. 
Trent ( Tyrol). 
1251. Societa degli Alpinisti Tridentini. Headquarters estab-
lished in Rovereto for 1887 and 18S8 .. 
Trieste (Illyria). 
1260. Zeitschrift fur die gesammte Ornithologie. 
1262. Gazetta del Tribunale. · 
Wien (Austria). . 
1280. Allgemeine Oesterr. Gerichtliche Zeitung. 
Arlon. 
1290. Congres Internat.ional d'Hygiene et de Demographie. 
1293. Entomologischer Verein. (Does not exist.) 
1297c. Jahrbticher fur Psychiatrie. 
1298. Juridical Society. 
1337. K. K. Naturhistoriscbes Hofmnseum, Geologisch-Pa1aon-
tologische Abtheilung. 
1360. K. K. Staats-Gewerbe-Schule. 
1376. Militair-wissenschaftlicher Verein. 
1382. Oesterreichischer Alp,!3n- Verein. 
1384. Oester. Berg.-und Htittenmannische Zeitung. 
1384c. Oesterreichischer Fischerei-Verein. 
1392. K. K. Patent-Amt. (Privilegien-Departement des K. K. 
Handels-1\Iinisteriums.) · 
1398. Redaktion: Illustr. Zeitschrift "Amerika." 
1410. Redaktion der Statistischen Monatsschrift. 
1436. Wiener Entomologische Zeitschrift. 
1438. Wiener Padagogische Gesellscbaft. 
BELGIUM. 
1474. Institut Arcbeologique de Luxembourg. 
Bruxelles (Bru,risels). 
1497. Association Internationale pour !'exploration et la civilisa-
tion de l' Afrique Centra1e. (Now called Etat Inde-
pendent du Congo. Departement de l'Interieur.) 
1499. Athenee Belge. (No longer issued.) 
1518. Commission pour la Publication des anciennes Lois et Or-
donnances de la Belgique. 
1520. Oongres International Pbarmaceutique. 
1527. Institut Geographique de Bruxelles. (Now Institut Na-
tional de Geographie.) [i] 
1528. Jardin botanique de l'Etat. 
1538. Musee Royal de l'Industrie. (Patent Office.) 
1544. Societe Belgc d'Electriciens. 
1562. Societe Paleontologiq ue. 
157 4. Societe Roy ale des Science$. 
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Dinant. 
1585c. Societe des N aturalistes Dinantais. 
Eughien. 
1586. Cercle Archeologique. 
Forest. 
1586b. Agricultural and Horticultural Union. 
Gand ( Ghent). · 
1592. Revue de !'Horticulture Belge et Etrangere. 
1596. Societe de Medecine Mentale de Belge. 
Gembloux. . 
1604. Agricultural School. 
Hasselt. 
Liege. 
1605. Societe des Melophiles. 
1610. Academie Royale. 
1620. Observatoire. 
Louvain . . 
1644. AthJnee Oriental. 
1646. Societe des Lettres et des Sciences. 
Melle (near Ghent). 
Mons. 
1655. Museum Commercial et Industriel. (Is part of 1653, which 
also has an Ethnog. or Geog. Museum, and a Museum 
of Natural History.) 
1660. L'Ecole de l'Industrie et des Mines. 
St.-Nicolas. 
1676. Administration Oommunale. 
Termonde. 
1680. Bibliotheque Publique de la Ville <l.e Termonde. 
Kjobenhavn (Oope11,hagen). 
1734. " Ilygiea." 
DENMARK. 
1752. Kongelige Sundheds-Kollegimn. 
1756. Me<l.icinalberetning for Kongeriget Danmark. 
1765. Naturhistorisk Tidsskrift. (Discontinued.) 
1768. Royal Museum of Ethnography. 
1770. Tidsskrift for Sovesen. 
1774. Topographical Bureau. 
178~7c. Zoologi k Ilave. 
Viborg. 
1"86. Nordisk Tidsskrift for Fiskerj. 
ictc hilologique. 
Allier. 
1 7. Me lie, les <l.e Ganuat. (Same a 2127.) 
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Annecy. 
183G. Musee d·Annecy. 
Avignon. 
1872. Academie de Nau ch use. 
Bayeux ( Calvados). 
1890. Societe d'Horticulture et de Botanique du Centre de la 
Normandie. 
Biarritz. 
1918. Biarritz-Association. Societe des Sciences, Lettres et Arts. 
Bordeaux. 
1930. Commission Meteorologiq ue de la Gironde. 
1944. Societe d'Apiculture. 
1963. Societe de Medecine de Bordeaux. (Same as 1965.) 
1967. Societe M~dico-Chirurgicale des Ht>pitaux et Hospices de 
Bordeaux. (Same as 1965.) 
Bourges. 
Caen. 
1988. Societe d'Horticulture et Viticulture du Cher. 
2001. Association d' Agriculture et d' Horticulture des Ins ti tuts 
de la Zone Campandre-Valcongrain. (Dissolved.) 
2014. Societe Frangaise d' Archeologie pour la Conservation et 
la Description des Monuments Historiques. (Same as 
2072.) 
Cannes. 
2024. L'Academie Nationale des Sciences. (Dissolved.) 
Clermont-Ferrand. 




2072. Societe Frangaise d' Archeologie pour la Conservation et la 
Description des Monuments Historiques. [i] 
2080. Societ6 Scientifique et Littcraire des Basses-A.lpes. [ij 
2086. Co mite Central d' Agriculture de la Cote-cl'Or. 
Fontainebleau. 
2124. Ecole d'Application de l' Artillerie et du Genie. (i] 
La Rochelle. 
2148. Societe des Sciences N aturelles. 
Le Havre (Seine-Inferieure). 
2163. (Correct title.) Societe des Sciences et A.rts Agricoles et 
Horticoles du Havre. 
Le .Mans. 
Lille. 
217 4. Societe Philotechnique du Maine. 
2178. Bulletin Scientifique, Dcpartement du Nord. 
2198. Societe Industrielle dt1 Nord de la France. 
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Lisieux. 
Lyon. 
2210. Societe d'Emulation de Lisieux. 
2222. Archives de l'Anthropologie Criminelle et des Sciences 
Penales. 
2226. Chambre de Commerce. 
2227. Commission Hydrometrique de Lyon. (Same as 2229.) 
2230. Faculte de Medecine et de Pbarmacie de l'Universite. 
2231. Musee Guimet. (Now in Paris, 2626.) 
2253. Societe d'Etudes Scientifiques. (Was merged into Soc, 
2259 in 1885.) 
Mantes. 
2276. Societe Agricole et Horticole de l' Arrondissement de 
Mantes. 
Marseilles. 
2278. Association Horticole Marseillaise. 
2290. Societe cl'Etude des Sciences N aturelles. 
Monnaie. 
2324. Societe des Autiquaires. 
Mon tpellier. 
2336. Agricultural School. 
2351. Societe de Geogra.phie. (Same as 2355.) 
Nantes. 
2390a. Cornice Agricole Central du Departement de la Loire-
Inferieure. 






2-118. Agricultural Station. 
2421. (Correct title.) Societe d'Agriculture du Gard. 
2428. National School of Agriculture. 
2452. A.nnales d'Hygiene et de 1\fedecine Legale. 
2452c. Annales Medico-psycologiques. 
2462. Annales Telegraphiqnes. 
246Gd. Archives de N enrologie. 
24G6. Archives Slaves de Biologie. fil 
246671,. Archives de la Tocologie. 
2472. A sociation Scientifique de France. [i] 
2501. ureau International des Poids et l\iesure . (Is in Sevres.) 
-50.... hambre d Deputes . 
... 5 ~b. Cham re de Ingenienrs Typographique . [i] 
251 . omptoir Geologique de Pari . (15 Rue de Tournon). 
2:--rn. cpot . · C rt t Plans d la Marine. (Now called 
ervico Ilydrngrapbique.) 
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:Paris-Continued. 
2526. Ecole des Sciences Politiques. 
2538. Ecole Superieure de Pharmacie. 
2538c. ,. Encephale." 
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2542. Gazette Geographique et Exploration. Revue Hebdoma-
• daire. 
2543. (Full title.) Gazette Hebdomadaire de Medecine et de 
Chirurgie. 
2546. Iuformateur Commercial. 
2562. Journal de L' Anatomie et de La Physiologie. 
2566. Journal des Debats . 
. 2572. Journal de Micographie. 
2582. '' L' Astronomie." 
2582a. L'Electricien. 
2583. "L'Exploration." (Same as 2542.) 
2586. " La France." 
2590a. La Sorbonne. (Universite.) 
2592. Le Figaro Illustre. 
2592b. Le Jardin. Journal d'Horticulture Generale. [i] 
2596. "Le Naturaliste." 
2623c. Moniteur Industriel. 
2624. Moniteur Scientifique Quesneville. [i] 
2626. Musee Guimet, Ministere de !'Instruction, etc. [i] 
2632. National Agricultural Station. 
2632c. Nouvelles Archives d'Obstetrique et de Gynecologie. 
2636. Musee Pedagogique et Bibliotheque Centrale de l'Instruc-
tion Primaire. 
2636c. Polybiblion: Revue Bibliographique Universelle. [i] 
2650. Revue Critique. 
2652. Revue Fran9aise de l'Etranger et des Colonies. 
2660a. Revue Internationale de l'.Electricite. 
2665d. Revu~ Me<licale. 
2666. Revue de Medecine. 
2668. Revue Philosophique de France. 
2674. Service Hydrometrique du Bassin de.la Seine. / 
2678. Societe Academiq ue Indo-Chinoise. 
2706. Societe contre l'Abus du Tabac. [i] (ltue Jacob, 38.) 
2715. Societe d'Ethnologie. (Dissolved.) 
2728. Societe Fran9aise de Temperance. 
2729. (Full title.) Societe Franklin pour la Propagation des 
Bibliotheques Populaires. 
2730. Societe G~nerale des Prisons. 
2746. Sociedad Latino-Americana Biblioteca Bolivar. 
2754. Societe Medico-Psychologique. 
2758. Societe Mycologique de France. [i] 
2781. S<;>ciete de Typographie. (Same as 2502b.) 
2783h. Therapeutique contemporaine. 
H. Mis. 170-9 
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2784. Societe d'Education et d'lnstruction Populaires des Basses, 
Pyrenees. 
Pie-du-Midi. 
" 2795. Observatoire. (Same as 1879.) 
Rouen. 
2850. Conseil Central d'Hygiene Publique et de Salubrite. 
Saint-Cyr. 
2875. (Correct title:) Ecole Speciale Militaire. 
Saint-Germain-en-Laye (Seine-et-Oise). 
2884. Musee de St.-Germain. 
2886. Societe Malacologique de France. 
Sevres. 
2920. Bureau International des Poids et Mesures. 
Toulouse. 
Tours. 
2931a. Ecole Preparatoire de Medecine. 
2931c. Laboratoire d' Anthropologie. 
2932. "Materiaux pour l'Histoire Primitive et Naturelle de 
l'Homme.'' [i]. (A monthly review published by 293lc.) 
2937. (Correct title.) Societe Academique Franco-Hispano-Por· 
tugaise. 
2952. Observatoire. 
2957. Societe Frangaise d' Archeologie pour la Conservation et 





Altenburg (Saxe Wiemar). 
3014. Agricultural Academy. 
3014a. Agricultural Station. 
Altona (Prussia). 
3022. Konigl. Kommerz-Kollegium. 
Apolda (Saxe Wiemar). 
3030. Grossherzoglicbe Zimmerman's Realscbule. 
Aschaffenburg (Bavaria). 
3041. (Correct title.) Konigliche Bayeriscbe Forstlehranstalt. 
Augsburg (Bavaria). · 
3043. D utscher Apotheker-Verein. (Same as 4911.) 
Berlin (Prussia). 
3 7 .,_,, Aca mia Litterarnm egi Boru sicre. 
07 . llgem in ut chc Ornithologi che Gesell chaft. [i] 
L -. ( orr t i l .) entral- irection cler 1onurnente G r-
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Berlin-Continue'1. 
3139a. Commission fiir die Beobachtungdes Venus-Durchgangs. 
(A. Auwers, President.) 
3140. Committee of the International Geological Congress. 
3163. Deutsche Ornithologische Gesellschaft. (Same as 3075.) 
3171. Deutsche Zoologische Gesellschaft. (Dissolved.) 
3195. Deutscher Verein zur Forderung von Luftschifffahrt. [i] 
3237. Horticultur-Gesellschaft. (Same as 3705.) 
3311. (Correct title.) Konigliches [Preussiscbes] Geodatisches 
Institut [Central-Bureau der Internationalen Erd-
messung]. 
3371. Konigliches Recheninstitut zur Herausgabe des Berliner 
Astronomischen J ahrbucbes. 
3376. Land Improvement Survey. 
3376a. Land wirthschaftlicher Club. 
3473. (Correct title.) Redaktion : '' Berliner Astronomiscbes 
Jahrbuch." 
3481a. Redaktion : " Berliner Presse." 
3482. Redaktion: "Berliner Tagsblatt." 
3497b. Redaktion <ler Entomologischen N achricbten. 
3498. Redaktion: '· Der Export." 
3540. Redaktion: " Garten flora." 
.3558. Redaktion: "Industrie-Blatter." [i] 
3609. Redaktion: ·' Der Naturforscher." (Same as 5060). 
3612. Redaktion: "Naturwissenschaftliche Rundschau." 
3628. Redaktion : "Der Sammler." [i.] 
3658. Redaktion: "Zeitschrift fiir Psychiatrie." 
3660. Redaktion: Zeitschrift fiir wiRsenschaf'tliche Landwirth-
schaft. 
3691. Verein fiir die Deutsche Statistik. (Dissolved.) 
3704. Verein fiir Psychiatrie. 
Bonn (Prussia). 
3728. Bergischer Geschichts-V erein. 
3739. N aturwissenschaftlicher Verein. ( Same as 3737) 
Brandenburg (Prussia). 
3758. Botanischer Verein. 
Braunschweig (Brunswick). 
3766. Braunschweiger Thierschutz-Verein. 
37n9. Deutsche Ornithologische Gesellschaft. (Has transferred 
its library to 3075 in Berlin.) 
3776. Herzogliche Technische Hochschule. 
Bremen ( Germany). 
:3785. Bibliothek des M useum.s. (Same as 3801.) 
Breslau (Prussia). 
3832. Verein Deutscher Studenten. 
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Danzig (Prussia). 
3870. W~st-Preussischer Botanisch-Zoologischer Verein. 
3870c. West-Preussischer Fischerei-Verein. 
3872. West-PreusRisches ProYinzial-Museum. 
Darmstadt (Hesse). 
3875. (Full name.) -Grossherzogliche Centralstelle fiir die Ge-
werbe und den Landesgewerbverein. 
3885. Grossherzoglich-Hessischer Gewerbeverein. (Same as 
3875.) 
3890. Grossherzogliches Ministerium <les Innern. Abtheilung 
' fiir offentliche Gesundheitspflege. 
3890c. Grossherzogliches Ministerium des Innern und der J ustiz . 
. Donaueschingen (Baden). 
3904. Grossherzogliche Progymnasium. 
Dresden (Saxony). 
3911. Afrikanische Gesell_schaft. (Same as 3071 in Berlin.) 
3920. Entomologischer Verein '' Iris." [i] 
3927. Gesellschaft fur Botanik und Zoologie. (Dissolved.) 
. 3!>38. Konigliches Mathematisch-Physikalisches Institut. 
3939. Konigliches Mineralogisch und Naturhistorisches Museum. 
(Correct name: Konigliches Mineralogisch-Geologisch 
und Prahistorisches Museum.) 
3972. Redaktion: "Das Schiff." [i] 
397 4. Redaktion: "Red wigia." 
Eberswalde (Prussia). 
3996. Konigliche Forst-akademic. (Saine as 4867, Neustadt-
Eberswalde. 
Eldena (Prussia). 
4010. Land wirthschaftsschule. 
Frankfurt-am-Main ( Germany). 
4045. Allgemeine Deutsche Patent- und Musterschutz-Ausstel-
lung. (Does not exist.) 
Frankfurt-an-der-Oder (Germany). 
4086. Natnrwissenschaftlicher Verein des Regierungs-Bezirkes 
Frankfurt· a. 0. 
4086d. Redaktion der '' Monatl. Mittheilungen." (Dr. E. Huth.) 
Freiburg-im.-Breisgau (Baden). 
4103. Gesell chaft zur Befor<lerung der N aturwissenschaften. 
( Same as 4107.) 
Friesdorf. 
4122. La <lwirthschaftliche Schulc. 
Gnadau (Prussia). 
41 5a. nW- t -Bucu.handlung. 
11 . niv rsiUit. 
Gottingen ( ru sit) . 
1 . eol gi che Iu eum <ler Konig lichen Uni ersitat. 
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, lialle-an-der-Saale (Prussia). 
4248. Konigliches Sachsisches Meteorologisches Institut. (Same ' 
as 3849 in Ohemnitz.) 
4250. Liebig's Annalen der Chemie. 
4257. Politisch-Oekonomisches Seminar. (Correct name: Staats- . 
wissenschaftliches Seminar.) 
Hamburg ( Germany). 
4276. Alsterdorf Institute for Demented Children. 
4392. Handelsstatistiscbes Bureau. 
4296. Jahrbuch der Hamburgischen Wissenschaftlichen Anstal-
ten. 
4299. Museum Godeffroy. (Ceased to exist July 14, 1886.) 
4306. Physikalisches Staats-Laboratorium. 
4306a. Redaktion: "Aus Allen Welttheilen." 
4306b. Redaktion der "Hamburgischen Borsen-Halle." 
4315. Verein fiir Handelsfreiheit. (No longer exists.) 
4322. Zoologische Gesellschaft. 
Hanau (Hesse). . 
4329. (Correct name.) Wetterauische Gesellschaft fiir die ge-
sammte Naturkunde. 
Hannover (Prussia). 
4334. Centralblatt for Elektrotechnik. 
4336. Gesammt-Verein der Deutschen Geschichts- und Alter-
thums-Vereine. 
4337. Gesellschaft fiir altere Deutsche Gescbichtskunde. (Same 
as 3125 in Berlin.) 
Heidelberg (Baden). 
4364. " Friend of the Insane." 
4364c. Gymnasium. 
Je!la (Saxe Wiemar). 
4430. Zoologisclie J ahrbiicher. 
Karlsruhe (Baden). 
4448. Grossherzoglich-Badisches Ministerimn des Innern. 
4454. Grossherzoglich-Badisches Staats-Ministerium. 
4455. (Correct name.) Grossherzoglich Badisches Statistisches 
Bureau. 
4477. Zeitschriftftir WisseuchafLliche Geographie. (Same as 5074: 
in Weimar.) 
Kassel (Prussia). 
4480. Oentralblatt fiir Bacteriologie und Parasitenkunde. [i] 
4487. Paleontographica. (Same as 502Gb in Stuttgart.) 
Koln (Prussia). 
4540. " Gaea, N atur und Leben." 
4542. Ilistorischer Verein fiir den Niederrbein. 
4547a. Selenographisches Observatorium. 
4548. " Sirius." 
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Konigsberg (Prussia). 
4550. Beitrage zur Kunde der indogermanischen Sprachen. 
Landshut (Bavaria). 
4578. Mineralogischer Verein. 
' Leipzig (Saxony). 
4582. Annalen der Physik und Chemie. 
4594. Comenius Stiftnng. 
4596. Deutsche Monatsschrift fiir Zahnheilknnde (the organ of 
soc. 4591). 
4610. Intelligenzblatt zu den Jahrbuchern der in- und auslan-
dischen gesammten Medicin. 
4610c. Journal fiir Praktische Chemie. 
4630. Rath der Stadt Leipzig. 
,j:633. Redaktion: "Annalen der Chemie und Pharmacie." 
( Same as 4250 in Halle.) 
4644. Redaktion: Oentralblatt fiir Nervenheilkunde. 
4649. Redaktion: "Gaea, Natur und Leben." (Same as 4510 
in Koln.) 
4652. Redaktion: "Jahrbilcher fiir Klassische Philologie." 
4673. Redaktion: "Zeitschrift fi.ir wissenschaftliche Zoologie." 
(Same as 4199 in Gottingen.) · 
467 4. Rheinisches Museum fiir Philologie. 
Ltineburg (Prussia). 
4719. Museum-Verein. (Its library has been united with that of 
4721.) 
Magdeburg (Prussia). 
4736. Wetterwarte der Magdeburgischen Zeitung. 
Marburg (Prussia). 
4744. Jahresberichteiiber die Fortschritte der reinen Chemie. 
4 7 45a. N aturforschende Gesellschaft. 
Meissen (Saxony) . 
4770. Fiirsten- und Landesschule St. A.fra in Meissen. 
Mtinchen (Bavaria). 
4796. Bayerischer Fischerei-Verein. 
4797c. Deutscher und Oesterreichischer Alpen-Verein. 
4798. Europaisnher Botanischer Tauschverein. 
4811. (Correct name.) Koniglich-Baierische Meteorologische 
Centralstation. 
4844. Redaktion: '' Der Gerichtsaal." 
Munster (Pria;sia). 
4.856. Roy cl Theological and Philosophical Academy. 
Ntirnberg (Ba aria). 
72. ri drich Hitt r fii.r Gerichtliche Meclicin. 
r in fi.i.r e chicht der Staclt Niirnberg. 
Ober-Lahnstein ( ms, ia). 
l. , hn t in r lt rthum. y rein. 
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Poppelsdorf ( Pr'¼ssia). 
4900. Konigliche Land wirtbschaftliche Akademie. 
Potsdam (Prussia). 
4914. Redaktiou: "Ahoi." [i] 
Regensburg (Bavaria). 
4932. N aturwissenschaftlicher Verein. 
4933. Zoologisch-Mineralogischer Verein. (Same as 4932.) 
Rostock ( Germany). 
4940. Landwirthschaftliche Versuchs-Station. 
4941. Deutscher Apotheker-Verein. [i] 
Rufach (Bavaria). 
4944. Agricultural Station. 
Sondersha usen ( Schwartzbiirg-Sonders ha its en). 
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4953. Botanischer Verein fiir das Nordliche Thliringen. (Cor-
rect name: Thliringischc Botanische Gesellschaft 
"Irmischia.") 
4954. Deutsche Botanische Monatsschrift. 
Stettin (Prussia). 
4968. Entomologische Zeitung. 
4972. Verein fiir Erdkunde. 
Strassburg (Prussia). 
4984. Societe V etcrinaire d' Alsace-Lorraine. 
Stuttgart ( Wurtemberg). 
4991. Anthropologische Gesellschaft. (Full name: Gesellschaft 
fiir Anthropologie, Ethnographie und Alterthums-
kunde.) 
5026b. '' Palrnontographica." 
5034. Verein flir Mineralogie, Geologie und Palilontologie. 
5048. Wlirtembergischer Verein fiir Handels-Geographie. 
Ttibingen ( Wurtemberg). 
5052. Botanisches Institut. 
5060. '' Der Naturforscher." [i] 
Ulm ( Wurtemberg). 
5066. Verein fiir Mathematik und Naturwissenschaften. 
W eihenstephan (Bavaria). . 
5068. (See 4115, Freising.) 
Weimar (Saxe Wiemar). 
5072. Gewerbekammer fiir das Grossherzogthum Sachsen-Wei-
mar-Eisenach. 
5074. Zeitschrift fiir wissenschaftliche Geographie. 
Wiesbaden (Prussia). 
5080. Chemisches Laboratorium von Prof. Dr. R. Fusenius. 
5089. Zeitschrift fiir Analytische Chemie. fil (Published by 
5080.) 
Wiirzburg (Bavaria). 
5008. Medicinische Klinik zu Wiirzburg. 
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GREAT BRITAIN. 
Barrow-in-Furness. (Lancashire). 
5123d. Free Public Library. 
Bath. 
5124. Agricultural Society. (Same as 5125.) 
5132. Journal of Microscopy and Natural Sciences: The Jour-
nal of the Postal Microscopical Society. 
Birmingham. 
5142. Birmingham Philosophical Society. 
5158. "The Post." 
Buckhurst Hill. 
5168. Essex Field Club. [i] 
Cam borne. 
5170. Mining Association and Institute of Cornwall. [il 
Cambridge. 
5184. Cambridge Scientific Instrument Company. 
5190. Morphological Laboratory, New Museum. [ii j 
5198. Syndics of the Cambridge Press. 
Cheltenham. 
5214. Geological Record. 
Chesterfield. 
5219. (Now called) Uhesterfield and Midland Counties' Institn· 
tion of Engineers. 
Coteswold. 
5223. Coteswold Naturalists' Field Club. (Same as 5266d, in 
Gloucester.) 
Downtom 
5238. Wilts and Ilants Agricultural College. 
Duffield. 
5240. "Reliquary." . 
Dumbarton. 
5241. Pree Public Library. (Same as 6100h, in Dumbarton, Scot-
Epping. 
lancl.) 
5240. The Epping Forest and County of Sussex Naturalists' 
1 ield Club. (Sarne as 5168 in Iluckhurst Ilill.) 
Folkestone. 
5~G.3a. Fr Public Library. 
:i~G . atural Ili tJry Society. 
Gloucester. 
r-,,GG,7. t . wokl atnrali ts' Fi Id Club. [i] 
Greenwich. 
:- .JG • " l g rv· tory." 
Kew. 
r; .... ! . ( , m as 5010, in Richmond, Surrey.) 
LIST OF FOREIGN CORRESPONDENTS. 
Leyton. 
5318. '' The British Mail." 
Liverpool. 
5322. " Daily Courier." 
5322a. " Daily Mercury." 
5342. Liverpool Journal of Commerce. 
5345k. Liverpool Welsh National Society. 
5346. Mayer Museum. 
London. · 
5368. American Colonization Company. 
5370. Anglo-American Agency. 
5383a. "Asclepiad." 
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5384. Association of American Physicians in Great Britain. 
(Dr. C. J. Fowler, Hon. Sec'y, 13 Wye st., S. W.) 
5385. Astronomical Register. (Discontinued.) 
5396. Botanical Gazette. 
5496a. Botanical Journal. 
5397 a. " Brain." 
5398. British and Foreign Bible Society. 
5410. British Medico-Psychological Association. 
5438. Commercial Gazette. 
5444. '' Cosmos." 
5446. Crystallogical Society. 
5448. " Daily Telegraph." 
5448a. Department of Practical Art. 
5490. General Board of Lunacy. (Same as 5441.) 
5500. Gresham Angling Society. 
5504. Guildhall Library. (Same as 5555.) 
5506. Ilampstead Public Library. 
G508. Ilarlein Society. • 
5528. Institute of Bankers. 
5538. International Health Exhibition Library. 
5538a. International Meteorological Committee. 
5542. "Ironmonger." (42 Cannon street.) 
5542b. Journal of' Mental Science. 
5545. (Now called) Journal of Science and Annals of Astron-
omy, Biology, Geology, Industrial Arts, Manufactures, 
and Technology. 
5564. Lincoln's Inn Library. 
5574. London Chamber of Commerce. 
5576. '' London Graphic." 
5582. London Law Magazine and Review. 
5592. "Machinery Market." 
5593e. "Mechanical Progress." 
5594. Medical and Chirurgical Society. 
5596. " Medical Record." 
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London-Continued. 
5599.' "Medical Times and Gazette." (Discontinued.) 
5600. '' Meteorological Magazine." (62 Camden Square, N. W.) [i] 
5601. Meteorological Office. f iii] 
5618. National Indian Association in aid of Social Progress 
and Female Education in India. 
5622. N emological Society of London. 
5624. North Riding of Yorkshire Record Society. [iJ 
5636. '' Pall Mall Gazette." 
5642. '' Philosophical Magazine." 
5648. "Quarterly Journal of Microscopical Science." 
5692. Royal School of Mines aml Normal Schools of Science. 
5705b. " Sanitary Record." 
5706. '' Saturday Review." 
5707a. Science Society of King's College. 
5707b. '' Scientific News." [i] 
5708. '' Scientific Roll." 
5710. Short-hand Writers' Association. 
5712. Society for Study and Cure of Inebriety. 
5720. Society for Psychical Research. 
5732. Society of Science, Letters, and Art of London. 
5738. "Standard." 
5738a. Stationary Office. 
5744. The Agent General for Tasmania. 
57 45a. The Ballad Society. 
5746. "The Daily Chronicle." 
5762. " The Globe." 
5763a. "The•Insurance Spectator." 
5764. "The Iron and Coal Trades' Review." · 
5764c. "The Jurist." 
5766. '' The Miller." 
5766a. '' The Practitioner." 
5781a. "Warehouse and Drapers' Trade Journal." [i] 
5781b. Wandsworth Public Library. 
5782. "Westminster Review." 
5783. Willoughby Society for the Reprinting of Scarce Orni-
thological Works. (Dissolved in 1886.) 
57 7. Zoological Record Association. (Dissolved.) 
Lyme Regis (Dorset). 





accl sfi ld oci ty for Acquiring Useful Knowledge. 
( :row called Maccle flel Sci ntific A ociation.) 
ntiqu, rian oci ty. (Care of 
~ t •, I C lforcl, 4 le nch st r,) 
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Manchester-Continued. 
580G. Manchester Association of EmployePs, Foremen, and 
Draughtsmen. 
5806b. Manchester City News. 
5808. Manchester Geographical Society. 
5808b. Manchester Grammar _School Library. 
5814. Manchester New College. 
5814b. Manchester Technical School Library. 
5815. Numismatic Society. (Dissolved.) 
5817b. Society of Oh·emical Industry. 
5818. '' The Guardian." 
Plymouth. 
5898. Marine Biological Association. 
Redruth. 
5907. The Mining Association and Institute of CornwalJ. (Same 
as 5170, in Camborne.) 
Richmond (Surrey). 
5910. Kew Observatory. [iii] 
Southport. 
5941. Free Public Library. (Called also Atkinson Free Library.) 
Shrews bury. 
5944. Free Library. 
Woolhope. 
5980. Woolhope Naturalists' Field Club. 
IRELAND. 
Dublin. 
6018. Board of Lunacy Commissioners for Ireland. 
6032. French College. · 
6034. General Register Office. 
6036. Historical and Archmological Association. 
G044. "Irish Law Times." 
6045. Irish Medical Association. (Dissolved.) 
6048. King and Queen's College of Physicians. [i] 
6050. Lord Mayor. 
6072. Science and Art Museum. 
Aberdeen. 
SCOTLAND, 
6006. Public Library. 
Banff. 
6100. Banffshire Field Club. 
Dumbarton. 
6100a. Free Public Library. [i J 
Edinburgh. 
611G. Challenger Expedition Office. 
6125. Edinburgh Watt Ins.titut10n and School of Arts. (Now 
called Heriot Watt College.) 
140 LIST OF FOREIGN CORRESPONDENTS. 
Edinburgh-Continued. 
6138. Journal of Anatomy. 
6138c. Journal of Jurisprudence and Scottish Law Magazine. 
6146. Philosophical Institute. 
6166. Scottish Meteorological Office. 
6173. University Fleming. (Defunct.) 
Glasgow. 
6179. Anderson's College. (Now called Glasgow and West of 
Scotland Technical College.) 
6182. Athemeum. 
6182d. City Chamberlain's Office. [i] 
6186. Glasgow Herald. 
6192. Lord Prevost, Glasgow. 
6200 Scottish Law Review. 
Kirkcudbright. 
6204. Museum and Natural History Society. 
A berystwith. 
WALES. 
6216. University College. 
Bangor. 
6216a. University College. 
Cardiff. 
6216aa. Free Library and Museum. 
6216b. Naturalists' Society. 
6216c. University of South Wales and Monmouthshire. 
GREECE. 
Athens. 
6226. Bureau of Statistics. 
6230. Hellenikos Didaskalikos Syllogos. 
6230c. Hygienic Society. 
Reykjavik. 
ICELAND. 






ccadcmia Petrarca. (Correct name: R. Accade:::nia Pe-
trarca di Scienze, Lcttere ed Arti.) 
3 5. Rep rtorium Italian um di Bianconi. (Defunct.) 
6 evista Chimica di Bologna. 
Caltagirone. 
6 lGrt. Scho 1 f gricul ture. 
Camerino. 
fi c. ull t in umismatic Sfr, gi. tico. 
LIST OF FOREIGN CORRESPONDENTS. 
Caserta. 
6318. Agricultural Station. 
Como. 
6322. Collegio Gallio. 
Firenze. 
6339. Istituto Topografico Militare. (Same as 6337.) 
6340. Italian Asiatic Society. 
6360. Revue Internationale. 
141 
6361. R. Oomitato Geologico d' Italia. (Same as 6681, in Rome.) 
6365. (Correct name.) Societa Italiana d' Antropologia. 
6366. Societa l\falacologica Italiana. -
Forli. 
6367. Direzione dell' "Industriale Italiano." (Discontinued.) 
Genova. 
6384. R. Scuola Superiore di Applicazione di Studi Commerciali. 
Messina. 
6401. '' La Scienza Oontemporanea." (Discontinued.) 
Milano. 
6410 . .Agricultural Station. (A dependence of 6449.) 
6412. Archivio Italiano per le Malattie N ervose," etc. 
6418. Consiglio degli Istituti Ospitalieri. 
6421. Direzione del "Bollettino Scientifico." (Discontinued.) 
0424. Direzione della '' Natura." (Discontinued.) 
0426. Giunta Municipale di Milano. 
0428. '' L' Elettricita." 
0456. Societa di Freniatria. 
Modena. 
0481. Societa Meteorologica Italiana. (Dissolved.) 
Modica. 
0485. Osservatorio Meteorologico. (Defunct.) 
Moncalieri. 
0488. Italian Meteorological Association. 
Napoli. 
0514. La Psichiatria e la N europatologia. 
6538. Socicte Helvetique de Bienfaisance. 
Padova. 




0564. L' Archi vio per lo studio delle tradizioni popolari. 
657 4. Societa Siciliana per la Storia Patria. 
0577. (Correct name.) Bullettino di Paleontologia Italiana. 
0580. R. Deputazione di Storia Patria. 
65U0. Bollettino Scientifico. 
Pisa. 
65U8 . .Arcbivio Giuridico. 
142 
Roma. 
LIST OF FOREIGN CORRESPONDENTS. 
6625c. Accademia L' U nione . Uni versale di Lettere, Scienze ed 
Arti. 
6626. Agricultural Station. 
, 6626a. Biblioteca Casanatense .. 
6641. Corrispondenza Scientifica in Roma. (Discontinued.) 
6647. Direzione del "Periodico di Numismatica e Sfragisticaper 
la Storia d' Italia." (Same as 6316c, in Camerino.) 
6650. Direzione Generale del Debito Pubblico. 
6650.c Direzione Stato Oivile della Oitta di Roma. 
6672. North American College. 
6676. Osservatorio dell' Universita Oampidoglio. 
6678. R. Istituto Botanico. 
6682. Real Mineria. 
6686. Royal Patent Office. 
6688d. Regia Uni versi ta,. 
6689. Revista di Filolog~a Romana. (Discontinued.) 
6694. Societa Geologica Italiana. 
San Marino. 
6698d. Museum of Antiquities. 
Sienna. 
6706. Societa fra i Cultori delle Scienze Mediche. 
Torino. 
6712. Archives Italiennes de Biologie. 
6722. Musei di Zoologia e d Anatomia comparata della R. Uni-
verRita di Toriuo. . 
6730. R. Museo Geologico di Torino. 
67 42. Revis ta di Filosofia Sci en tifica. [ i] 
67 42b. Revista di Medicina Legale. 
67 48. Societa di Geografia ed Etnogra:fia. 
Venezia. 
6769. Biblioteca Marciana. (Same as G771.) 
677 4. Observatory of the Parochial Seminary. 
6778. Redazione della " N otarisia." 
Amsterdam. 
NETIIERLAND . 
6791. De Inili che Mercur. [i] 
6 02. Maandblad voor Telcgrapl.lie. 
6 06. :reclerland chc Kolouiale Verceniging. 
14. V creeniging tot Bervoclering cler Zoet 
:r erlancl. 
Exaeten (near Ro nnond). 
· 2. '' timm n < n. faria Laach." 
ater-vischerij in 
n<lai · . ( ow in Delft.) 
LIST OF FOREIGN CORRESPONDENTS. 
s' Gravenhage-Continued. 
6854a. Minister of the Waterstaat, Commerce, and Industry. 
6856. Societe de Statistique des Pays-Bas. 
Groningen. 
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6858. Genootschap ter Bevordering der N atuurkundige Wefen-
schappen. 
Leiden. 
6882. Haagsch Genootsehap tot Verdediging van de Christelijke 
Godsdienst. 
6904-. Sixieme Congres International des Orientalistes. 
6909. Zoologisch Station der N ederlandsche Dierkundige Ver-
eeniging. (Same a& 6889.) 
Maastricht. 
6910. Musee Ubaghs. 
Nijmwegen. 
G918. N ederlandsche Botanische Vereeniging. 
Rotterdam. 
6925. Societe Neerlandaise de Zoologie. (Same as 6889 in Lei-
den.) 
Schie dam. 
6926. Natuurkundige Vereeniging "Martinet." (Dissolved.) 
Zwolle. 





6956. Laerde Skoles Bibliothek. 
6962. Selskab for Videnskabernes Fremme. 
Christiania. 
' G966. "Biologiske Meddelelser." 
6979a. Departementet for N orges Fiskerier. 
ti980. De Skandinaviske N aturforskeres Selskab. 
7028. Naturhistorisk Forening. 
PORTUGAL. 
Coi'.mbra. 
7078. Botanic Garden of the University. 
Lisboa. 
7082. Journal des Sciences Mathcmatiques et Astronomiques. 
7084. Sociedade Broteriana. 
7096. Bureau Central de Statistique. 
7099. Commissao Central Permanente <le Geographia. (Incor-
porated with 7135, August 12, 18S0.) 
7103. Direcgao General dos Trabalhos Geologicos ( a section of 
7101). 
7116. Minister of Justice. 
7134. Revue du Portugal et de ses Colonies. 
144 LIST OF FOREIGN CORRESPONDENTS. 
Oporto. 
7155f. Reale Bihliotheca Publica do Porto. 
7156. Sociedade de Geographia Commercial do Porto. [i] 
B;karest. 
ROUMANIA. 
7160. Academia Roumania. 
7160a. Directiunea Biuroului Geologicu. 
7160b. Institutul Meteorologic al Romanici. 
7161. Societe Roumaine d' Agriculture. (Dissolved.) 
7164. Topographic Bureau. 
Galatz. 
Derpt. 
71G4c. Commission Europeenne du Danube. 
RUSSIA. 
716'8. Archiv flir die Naturkunde Livlands, Esthlands, und Kur. 
lands. 
Elisa vetgrad. 
7190. Meteorological Station. 
Helsingfors. . 
7190c. Astronomical Observatory of the Imperial Alexander Uni· 
versity. 
7194. Finska Fornminnesforeningen. 
7194a. Finska Forstforeningen. ' [i] 
7200. Folkupplysnings-sallska pet. 
7203. (Correct name.) Finska Vetenskaps Societetens Meteoro-
logiska Central Anstalt. 
7206. Pedagogiska Foreningen i Finland. 
7208. Societe Finno-Ougrienne. 
Kishener. 
7238. Societe d' Agriculture. 
Moskva. 
Odessa, 
7300. Statistical Bureau of the City of Moscow. 
7316. Observatory. 
Pavlofsk. 
7326. Central Astronom · al Observatory. 
Petrowskoye Rasumowskoye (near Moscow). 
732 . Land- und Forstwirthschaftliche Akademie. (Same as 7207 
Polotsk. 
in Moscow.) 
73.;, a. Metr 1 gica1 and Magnetic Station. 
Sankt-Peterburg. 
7 " n uair <l Journal des l\Iines de Russie." 
rti11 r urna1. [i] 
f T 1 raphs. 
f L gal an Ulinical P ychiatry and N europath. 
LIST OF FOREIGN CORRESPONDENTS. 
Sankt-Peterburg-Continued. 
Vilna. 
7 420. VElectricite Russe. 
7424. Messenger of Neurology and l~orensic Psycµo-Pathology. 
7 458. Russian Society of Fish and Fisheries. · 
7 464. Russian Society of Booksellers and Publisllers. 
7473a. '' Household anu Scllool." 
7474. Service de Sante de l' Armee. 
7476. Society of Psychiatry. 
7491. Agronomical Institute. (Defunct.) 
7493 . .Agricultural Museum of the Ministry of State Domains 
(Defunct.) 
7535. Astronomical Observatory. (Defunct.) 
Vladimir. 
7539. Imperial School of Marine Jurisprudence. (Defunct.) 
SPAIN. 
Badajos. 
7543a,. El Folk Lore Betico Extremeno. 
7544c. Asocia.cion de Excursiones. 
7546. Gazeta Medica Catalana. 
7 552. Real Academia de Oiencias N aturales y Artes. 
Madrid. 
7570. Agricultural School. 
7570a. Anales de la Real Academia <le Me<licina. 
7380. Direccion General de Aduanas. 
7580a. El Folk-Lore Betico-Extremeno. 
7583. Gazeta del Coustructor y Hevista de Ia Arqnitectura Na-
cional y Extra11jera. [i] 
758'.Ja. Government of Spdiu. 
76057c. Rcvista de los Progresos de las Cieucias Bxac-tes, Fisicas 
y N aturales. 
7606. Revista de Telegraphos. 
7617. Spanish Minister of State. 
Zaragoza. 
7632. Uviversidad Literaria de Zaragoza. 
SWEDEN. 
Stockholm. 
7643a. "Acta Mathematica." 
7654. Hydrograpbic Office. 
7658. Kongliga Kommerce Kollegium. 
7662. Kongliga Tekniska Hogskolan. 
7u6f>f. Nationalekonorniska Forening. 
7670. Nautisk Meteorologislrn Byran, 
H. 11is, 170--10 
14~ LIST OF FOREIGN CORRESPONDENTS. 
Stockholm-Continued. 
7672. · N ordiska Museet~ [ i &: Eth.] 
7674 . . Polytecbnicum. 
7674a. Hoyal Museum of Natural History. 
767 4b. Royal Patent Office. 
7674e. Skandinaviske Naturforskers Forsarnling. 
7684. Technologisk Institute. 
Vesteras. 
7698. Vesteras Hogre Allmanna Laroverk. 
SWITZERLAND. 
Aarau. 
7706. Mittelschweizerische Geogtaphisch - Commercielle Gesell· 
scbaft. [i] 
Basel. 
7716. Pbysikaliscbe Anstalt im Bernoullianum . 
. Bern. 
7721. Allgemeine Scbweizerische Gesellscbaft fiir die Gesamm· 
ten Naturwissenschaften. [iii] 
7742. Journal Telegrapbique de Berne. 
7761. Societe des Scie-nces Naturelles. (Same as 7721.). 
Geneve. 
_7811. Societe. Suisse de Topographie ct d' Arpentage. lil (Cor-
rect ti£1e.) 
Grand Saint-Bernard. 
7812. Hospice du Grand St.-Bernard. 
Le Locle. 
7823a. Societe N euchateloise de Geograpbie. fi l 
Luzern. 
78~8. Schweizerische Naturfore.cbeude Geselh;chaft. 
N eufchatel. 
7828d. Commission Penitentiaire Internationale. 
7834. Societe Neucliateloise de Geographie. (Same as 78~3a.) 
Zurich. 
7858. Antiqua. Unterhaltunagblatt filr Freunde der Altertbum 
kunde. Ilerausgegeben vou einem Consortium Scbwei-
zerischer Altcrthumsfreunde. 
7 7 . chweizeri cbe Geodatische Commission. 
7876. Statistical Bureau. 
TURKEY. 
Constantinople. 
7 . .,i hliothec111 General Ottomaue. 
70L.. ~ Iini ' t •r d ,., 
7. L(f. Iini t\r 1 
Sophia. ( Ru l gr, ri r1 ). 
- ~ . ul rrarian v .rnm nt. 
LIST OF FOREIGN CORRESPONDENTS. 
---.c.._ 
MISCELLANEOUS. 
1290. International Congress of Hygiene, Vienna. 
1520. International Congress of Pharmacy, Brussels. 
3140. International Congress of Geological Sciences, Berlin. 
5538. International Health Exhibit, . London. 
6907. International Congress of Orientalists, Leiden. 
7828d. International Penitentiary Commission, Neuchatel. 
7952. International .Medical Congress, Berlin, 1890. 
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SYSTEMATIC ARRANGEMENT OF THE LIST OF FOREIGN COR-
RESPONDENTS. JULY. 1886 .. 
Prepared by GEORGE H. BOEHMER. 
· In the Annual Report for 1885 a'' List of Foreign Correspondents" of 
the fl.mithsonian Institution was published, and a supplement to it is 
given in the pre.sent report, under the title "Additions and Corrections 
to the List of Foreign Correspondents, corrected to July, 1886." 
'rhe paper now submitted represents a systematic arrangement of 
the two lists, under the following classification : 
I. Academies of Arts, Letters, Science, etc. 
II. Commissions, Committees, International Conferences and Con 
gress~s. 
III. Governments and Government Departments. 
IV. Hospitals and Hospices. 
V. Institutes and Institutions of Learning. 
VI. Journals and Periodicals. 
VII. Laboratories. 





XIII. Universities, Colleges, and Schools. 
XIV. E tablisbments receiving the Smithsouian Annual Reports. 
XV. E 'tabli bmeut receiYing the Smithsonian Miscellaneous Col-
l ction and the Annual Report . 
rvr. Establi hment · receiving the Smithsonfan Contributions to 




) -3 {';j :" 
Agriculture, anufactures, and Commerce. 
:A 1. 
11 
LIST. OJ<, :FOREIGN CORRESPONDENTS. 
Archooology. 
1447 6409 6519 G621 G625. 
Archooology and Geology. 
7G01. 
















1449 2549d 2SG7 3293 G283 6317 G439 6015 66316725 6775 6809 
7091 7 401 7625. 










275 535b 14Dl 2443 G379 6727. 




Moral and Political Science. 
2549e 7599. 
Natural Sciences. 
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564 1041:i1351299 1610 1859 1872 1975 1995 2057 2129 2143 2369 
2371 2417 2429 2549a 2549c 2767 2817 3295 4025 4153 4173 
4243 4611 4805 4931 5695 6067 6281 6291 6399 6403 6495 6497 
6623 6711 6797 6869 6881 7059 7073 7080 7160 7371 7597 7661 
7677 7687. 
Sciences and Belles-lettres. 
1821 6407. 
Science and Letters. 
6523 6557. 
Sciences, Agriculture, Arts, and Belles-lettres. 
1795 2961 6787. 
Sciences, Arts, Belles-lettres, and Geography. 
2273. 
Sciences, Inscriptions, and Belles-lettres. 
2931. 
Sciences, Arts, and Female Industries. 
7544. 
Sciences, Arts, Letters, Agriculture, and Industry. 
2903. 
Sciences, Letters, and Arts. , 
1493 1809 1847 1909 1923 1999 2035 2063 20812145 22212277 2845 
6281 6371 6397 64 73 6549 6611 6625c 67 55. 
Scientific Research and Acclimation. 
19. 
Spanish and Portuguese. 
2937. 
Three Noble Arts. 
7567. 
11.-COMMISSIONS, COXMI'rTEES, INTERNA'l'IONAL CONFERENCES AND 
CONGRESSE . 
Agriculture. 
1217 20 G 21 1 2329 2390a 33~9 3375 G321 63% G470 7937. 
Americanists. 





Antiquities or Archroology. 
1 1-J ! 7 2f 2'" ~ ,) 2 ~! .-1 ....< 1 2GH3 GG37 7375 7949. 
LI.sT Oit FOREIGN CORRESPONDENTS. 
Archreology and . Literature. 
2405. 
Ar chreogra phy. 
7349 7533. 
Artillery and Engineering. 
6639. 



























1717 3311 5538a G837 6973 7101 7870 7951.-
Geography. 
294 7099 7739 7929. 
Geology. 
3140 3313 4605 4977 6361 6681 7361 7931. 
Geological Map. 
1515 ·25116793 7575 7727. 
Health. 
1290 5538 79(33. 
History. 
1519 2179 G302 G355 6580. 
History and Archreology. 
2150 2427. 
151 
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History and Arts. 
1823. 
Historical Monuments and Antiquities. 
1851. 















~79 3961 7952. 
Meteorology. 



















Prehistoric Anthropology and Archaeology. 
7' ,rn. 
Public Health. 
1 Jl 3. 
LIST OF FOREIGN CORRESPONDENTS. 







Scientific Exploration of the German Sea. 
4507. 







1222 ]359 1513 3363 7513 7967. 
Teachers of the Blind. 
2999. 












Weights and Measures. 
2501 7355 7943. 
UL-GOVERNMENTS AND GOVERNMENT DEPARTMENTS. 
Governments. 
153 
49 145 222a 258 295 417 435 477 501 555 GOG (H5 644 661 663 678 
684 709 795 817 839 E49 885 0531275 152117313037 3069 3787 
3909 4129 4227 4453 4945 4959 4989 5349 6229 6231 6331 G855 
7347 7543 7729 7891 7921. 
Agriculture. 
]39 153 207 611 7111301 2605 4459. 
Agriculture, Domains, and Forests, 
3347. 
Agriculture and Industry. 
1043. 
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Agriculture, Industry, and Commerce. 
6555. 
Agriculture, Statistics, and Health. 
195. 
Artillery and Torpedoes. 
6705, 
Botanic Garden. 
28 126 360a 364 698 763 837 871 945 1127 1528 2553 3303 416l 
4815 5291 6147 6529 6565 6581 6685 7078 7'103. 
Chamber of Commerce. 
280 641 872 979 1146 1697 1927 2226 3795 4085 4295 4405 4609 
4737 4881 5072 5095 5574 6009. 
Chamber of Commerce and Board of Trade. 
979 1013 11111169 1227 1297 . . 




Church and Education. 




2617 5445 6853a 7097 7591. 
Commerce. 
13211729 2623 3669. 
Commerce and Agriculture. 
717. 









154: 160 723. 
Engineer Corps. 
537 .:.1514 -213 7417 7475. 
Exchange Commission. 
:3 5a 27 1 -u ~ 1 1 G U H 1 7 ~7. 
Finance. 
5;-- - - 1 ):- :- .. i50 0 ·-7 7 -5. 
Finance and Commerce . 
. 1-. 
LIST OF FOREIGN CORRESPONDENTS. 
Finance and Public Works. 
527. 
Fisheries. 
5475 5705 G043 6129 6163 G833 6979a 7644. 




1331 3331 5525. 
General Agents of Governments. 
5359 5361 5363 5365 5367 5445 5744. 
General Staff. 
3309 3369 3377 3403 5265 745 L 
Geography. 
721h 2517 7019. 
Geology. 
155 
1033 1317 2510 3313 3879 4605 4977 5491 G681 7103 7l60a 7651. 
Health. 










47 379 481 554 974 1343 1533 1757 2613 3~59 3343 4448 50H 6233 
6661 6853 7019 7 433 7 589 7731. 
Interior, Colonization, Industry, and Commerce. 
297. · 





147a 3265 3319 5013 7116. 
Justice and Public Instruction. 
299. 
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Lunacy. 




· 593 601 5427. 
Medicine. 
235 638 6192 7423. 
Meteorology. 
177 247 335 407 47U 502 607 627 653 G67 913 959 1307 1715 2493 
3337 3849 4305 444:1 4811 5295 5601 6166 6607 7005 7160b 7G65 
7670 7871. 
Meteorology ~nd Trigonometry Survey. 
714. 
Meteorology and Weather. 
959. 
Mines. 
227 726 801 875 960 3313 3355 37,H 3817 4245 7367 7500 7G55. 
Mint. 
899 3351 6682. 
Nautical Almanac. 
2507 337 4 34 73 5621 7079. 
Navy. 
1333 1375 251G 2617 3243 3245 5393 6667 7097 73G~ 74~3 7431. 
Patent. 
148 728 967 1392 1538 2633 3257 5485 6686 7674b. 
Post. 
341 968a 2619 3267 564 7. 
Printing. 




117 374a 483 787 4833 6663 6854 7589 7912a. 
Public Instruction and Fine Arts. 
2615. 
Public Works. 
01 5 .:; 7 ~6 1517 2621 334U 4469 G6G5. 
Public Works, Commerce, and Agriculture. 
441 6 5!a. 
Public Works and Post-Offices. 
f ( 
Prac ical Art. 
Railioads. 
1 H 1~ - _,t, 1 ;7 '"7. 7 ,. A. 
LIST OF .FOREIGN CORRESPONDENTS. 
Records. 
17 41 3315 3357 3887 5011 7041. 
Registrar-General. 
825 9G7 a 6034. 
Revenue and Agriculture. 
655 699. 
Revenue and Ffoance. 
636. 
Royal Household . 
. 3963. · 




248 256 881 443 531 579 725 1055 1339 1529 2609 324 7 3339 3357 
3359 3889 3941 444:7 445! 4823 5015 5557 5563 66G9 7011 7117 





Sta tis tics. 
5lc 250b 283 411 412 473 497 549 553 601 886 1007 1359 1513 1751 
2497 3023 3273 3361 3665 3789 3877 3953 4073 4292 4423 4455 
4683 47Gl 4807 4947 5025 6226 6G49 6811 0835 6911 7009 7096 
7181 7191 7300 7481 7513 7675 7733 7876 7899. 






Technical Board of Education. 
784. 
Telegraphy. 
343 2619 7358. 
Topography. 
62 475 1774 2502b 3321 3369 3957 4457 4829 6841 6967 7477 7725. 
Trade. 
u395 5553. 
Trade and Commerce. 
5003. 
Translation of Foreign Scientific Books. 
587. 
Treasury. 
30G 32G9 3305 5591. 
War. 
55913:m 13311375 2517 26113;3~16n59 7489. 
158 LIST OF FOREIGN CORRESPONDENTS. 
Water Supply, Commerce, and Industry. 
6854a. 
Weights and Measures. 
388 943 2501 2920. 
Worship, Education, and Medicine. 
3341. 




City Governments .. 
281 383 429 785 873 1417 1479 1481 1676 2637 3383 4630 5555 5571 
5923 6050 6182d 6287 6426 6429 6650c 7 465 7829. 
IV.-HOSPIT.ALS AND HOSPICES. 
624 650 684a 773 1967 27 49 3 ; 33 3137 3201 3205 3241 3277 3279 
3281 3283 3285 3287 3395 3429 4181 5098 5577 5613 5699 5701 






V.-INSTITUTES OR lNS'.I.'l'l'UTIONS. 
374e 412 440 2111 2547 461 5 7115 7491 7547. 
Anatomy. 




14741621 5659 6651. 











1003 3301 3809 3937 4097 4117 4281 7 419 7815. 
Botany. 
5052 667S. 





Deaf and Dumb. 
159 
4119 4685 4753 4755 4827 5237 603D G071 G381 6859 7321 7411 7813 
7855. 





5123 6221 6845 7417. 













375 7Dl 10211335 1527 4207. 
Geography and Statistics. 
7583. 
Geology. 
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1715 3337 6931 7005. 










Mining and Mechanical Engineers. 
5837 5951. 




Natural, Economical, and Technical Sciences. 
6527. 
Natural History. 
63 C 5 0 . 
Natural Science. 
23 . 
Natural Science and athematics. 
Na val Architects. 
:-5 5. 
avy. 
LIST OF .FOREIGN CORRESPONDENTS. 




Patho~ogical Anatomy. (See Anatomy.) 
Pharmacy. · 
4187. 














136 144 165 193 260 262 360c 360e 910 917 929 935 937 941 963 
1163 2549 450! 504:9 5255 528:3 5581 5683 5933 5993 6017 6207 
6209 6219 u653 1081 1021 7631 7785. 
Science, Arts, and Letters. 
6777. 












Zoological Anatomy. (See· Anatomy.) 
Zoological Zootomy. 
4145 4203 5107. 




1400 2087 2341 2559 3467 35l3 3503 '3660 4421 5759 6369 6423 
(3~42 ofJ.! 7 7 587. 
H. l\lis. 170-11 
162 LIST OF FOREIGN CORRESPONDENTS. 
Agriculture and Chemistry. 
3579. 
Agriculture and Forestry. 
4559. 




Anatomy and Physiology. 
2562 5189. 
Anatomy, Physiology and Medical Sciences. 
4637. 
Anthropology. 
2643 2932 3764 4109. 
Anthropology and Ethnology. 
6323. 
Antiquarian. 




2647 344-7 3573 3643 5240 5375 5377 5655. 
Architecture. 
. 2591 36415379 7582. 
Army. 
3505. 
Army and Navy. 
3567. 
Art. (See Agriculture.) 
3453 4353. 
Art and Collections. 
3565. 













LIST OF FOREIGN CORRESPONDENTS. 
Bibliography. . 
26360 3553 7783. 
Biology. 




2649 3483 3563 3571 4261 4439 4479 4653 4D54 5396 5396a. 
Chemistry. (See Physics.) 
163 
24!H 3489 3491 4250 4582 46100 47.44 5419 5423 6306 6507 6561. 
Chemistry and Pharmacy. 
4633. 







Coal and Iron Trade. 
5749 5764. 
Colonial. (See Shippiug.) 
2652 5750 6808 7134. 
Commerce. 




















164 LIST OF FOREIGN CORRESPONDENTS. 
Electricity. 
25~2a 2587 2590 2660a 5753 6428. 
Electricity and Telegraph. . 
3535 4334 5751. 















17W 1786 3529 4971 5473 5477. 
Folk Lore. ( See Philology.) 
29 7 543a 7 580a. 
Forestry. (See Agriculture.) 
3537. 
Fruit an<l Horticulture. 
14:15. 
Geography. (See International Geography.) 
'.6485 2542 2653 3471 3547 3773 4306a 4477 4573 4641 4841 5074 
5214 554:3 7160a 7787. 
Geology. (See History and Mineralogy.) 
2459 5131 5493 5545. 




History. (See Sci nc .) 
35 1 3U7 46n9. 
History and Archreology . 
... 31 3595. 
History and Geology. 
, G:--. 
Horticulture. ~ 





LIST OF FOREIGN CORRESPONDENTS. 
Hygiene. (See Public Hygiene and Legal Medicine.) 
Industry. (See also .Agriculture and Scieuce.) 
421 2623c 2659 3558 4661 4843 5545 63G5. 
Industry and Chemistry. 
3489. 
· Insanity. 







Iron Trade. ( See Coal, etc.) 
Language, Indo-German. 
4159 4550. 




44 1262 1280 158.J 3507 35213545 3591 3G57 4844 5582 5764c 6044 
6138c 6200 6598 6778 7033 7419e. 
Linguistics. 
2663 4651. 
Linguistics and Comparative Philology. 
26Gl 3561 3659. 
Literature. (See Agriculture, Language, and Science.) 






3551 3575 3587 5195 7643a. 
Mathematicf and Astronomy. 
2489. 
Mathematics and Natural Science. 
G963. 




Medical Sciences. (Sec Anatomy.) 
166 LIST O~' FOREIGN CORRESPONDENTS. 
Medicine. 
1286414 433 460 490 569 647 783 1413 1495 1734 1756 1935 2343 
2463 2465 2538c 2545 2601 2639 2666 2935 34':l:3 3485 3517 3585 
3631 4019 4610 4631 5397a 5409 5595 5596 5599 5647c 5765 
5766a 6047 6189 6545 6957 7057 7421 7441 7487 7519 7516 
7570a 7649 7671 7901. 
Medicine and Chirurgy. 




2452 3631 4872 67 42b 7 419e. 
Medicine, Pharmacy. 
9. 
Medicine, Pharmacy and Industry. 
323a. 
Medicine and Psychology. 
2452c. 
Medicine and Surgery. · 
256~ 6121. 
Mental Science. 
5397 a 5542b. 
Mercantile. (See Shipping.) 
Metallurgy. _ (See Mines.) 




Microscopy and Natural Science. 
5132 5135 5648. 












,., * . 
etallurgy and Public Works. 
1G:! .. 
ine and melting. 
11 ,- 1. 
LIST OF FOREIGN CORRESPONDENTS. 167 
Miscellaneous. 
114 270a 273 460 467c 747 761 910a 972 11311398 1399 14011734 
1839 244 7 2487 2543 2585 2586 2592 2603 2645 2650 2660 3061 
3481a 3482 3523 3543 3557 3613 3625 48415031 5148 5198 5322 
5322a 5471 55115576 5706 5738 5746 5762 5771 5782 5818 6177 






95 2539 2596 3609 5060 5147 6175 6213 6563. 
Naturalists and Geology. 
115. 
Naturalists and History. 
14111645 1765 2593 3457 3609 3627 3763 5371 6303 7168. 
Naturalists and Medical Science. 
6927. 
Natural Sciences. (See also Mathematics aml Microscopy.) 
2345 2461 2589 3559 3607 3612 3639 4086d 4263 4267 454:0 4649 4655 
5619 6719 6865 69.63 7027 7037. 
Naval. (See also. Army and Navy.) 
1770 3605 361139724914 5621 7079. 
Na val Medicine. 
2465. 
Nerve diseases. 
3461 4644 6412. 
Neurology. 
2465d 7 4UJe 7 424. 
Numismatic. 
1407 34813653 6316c 6647. 
Obstetrics and Gynecology. 
2632c 3451. 
Official. 






1094:c 3589 5763. 






168 LIST OF FOREIGN ~ORRESPON DENTS. 





3.J.:97 3525 3615 3617 3619 4513. 
Pharmacology and Practical Medicine. 
2563. 
Pharmacy. (See also Anatomy, Medicine.) 
468 2641 4259 4419 5638 7149. 
Philology. 
2661 2667 3463 3555 3577 4189 41914~65 5177 6065, 
Philology and Folk Lore. 
759. 
Philology and Pedagogy. 
17714663. 
Philosophy. 
2668 5575 5642 67216742 7883. 
Photography. 
1405 5407. 
Physics. ( See also Mathematics.) 
2573 3539. 
Physics and Chemistry. 
2455 3635 4582 4 (i(i5. 





3583 3623 3745 4.637. 






Prevention of Cruelty to Animals. 
3527. 
Primitive and Natural History of Man. 
Psychiatry. 
27c" 5"4L c. 




LIST OF FOREIGN CORRESPONDENTS. 
Psychology and Nervous Diseases. ( See Medicine.) 
3461. 







Public Works. (See Mines; Railroads.) 
Publishers. 
169 
185 633 2483 3783 4207 4343 4587 460,1 fi3fil 5775 5i8,1 '1427 7681. 
Railroad. 
3441. 





116 305 567 907 149~ 1895 2178 2509 25L5 2555 2575 2581 2589 
2595 2624 2671 3627 4263 4296 5027 5355 5387 5443 5444 5461 
54815489 5503 5507 5545 5547 5549 5619 5707b 5707c 5769 6345 
6401 6421 6424 6590 66016641 6719 6865 6885 7027 7545 . 
. Scientific Botany. (See Botany.) 
Scientific Geography. (See Geography.) 
Science and Industry. 
591. 
Science and Literature. 
2581. 
Science, Literature and History. 
1G7. 
Science and Zoology. (See Zoology.) 
Shipping and Colonial. 
2665. 
Shipping and Mercantile. 
3972 5447. 
Skin Diseases. (See Syphilis.) 
Smelting. (See Mining.) 
Statistics. 
250a, 1410 3629. 
Stenography. 
3487 3501 3599. 




170 LIST OE' FOREIGN CORRESPONDENTS. 
Telegraphy. 
24G2 7606 7742. 
Theology. 











Warehouse and Drapers. 
·5181. 
Zoology. 
409 1782 4081 4199 4430 4673 5787 5791. 
Vll.-LABORATO~IES. 
Agricultural Stations. 





Chemical and Chemico-Agricultural and Physical. 









Imperial Libraries. ( 
Legislative Libraries. 
Medicine . 
.... 337 42"'0. 
VIII.-LIBRARIE$ 
National LiurarieA.) 
e Parliamentary Libraries.) 
LIST OF FOREIGN CORRESPONDENTS. 171 
Parliamentary. 
145 159 173 197 203 219 229 821 843 851 895 966 1501 2502 3165 
3289 3317 4489 5559 5561 6851 7051. 
Public. 
3 43 71 75 89 162 181 21.5 228 333 337 367 373 415 425 525 560 677 
6g3 775 789 844 859 861 897 924 967 969 1119 1153 1173 1185 
1218 1243 1453 1473 1475 1477 1483 15811585 1587 1605 1607 
1643 1657 1667 1675 1677 1680 16gl 1685 1680 1695 1705 1791 
18111925'1991 2095 2337 2373 2473 24:79 2481 2827 2847 3009 
3777 3807 4047 4279 4283 4307 4571 4675 4715 4767 4777 4973 
• 5117 5119 5123d 5139 5149 5157 5150 51715175 5231 52415265a 
5303 5300 5325 5345k 5483 548,5 5504 55U6 55515553 5555 5557 
5559 5563 5564 5565 5781b 5799 5811 5831 5849 5859 5867 5879 
5887 5895 5901 5905 5909 5921 5941 5943 5944 5949 5991 6023 
6077 6096 6100h 6105 6193 6216aci 6217 6225 6253 6265 6275 
6279 6325 6329 6503 6543 6626a 6627 675167696783 6789 6813 
6825 6831 6873 6917 6923 6955 6956 7061 7063 7069 7075 7087 
7165 7241 7251 7277 7309 7333 7351 7507 7511 7537 7543 7697 
778 l 7783 7817 7879 7898 7911. 





University Libraries. (See Universities.) 
IX.-MUSEUMS. 
Unclassified, or General. 
3i, 55 90 248c 259 285 323c 359 361 385 445 485 570 619 649 683 · 
707 775 781 855 887 891 897 919 923 931 949 987 999 1039 
1125 1155 1175 1199 1245 1345 1836 1873 2629 2884 3353 3727 
3785 3872 3891 4201 4299 5171 5187 5203 5253 5313 5323 5325 
5346 5411 5849 5859 5887 5905 5921 5927 5949 5961 5971 6105 
6123 6204 6216aa 6225 6297 6515 6867 G910 6953 7077 7119 
7121 7253 7279 7337 7 445 7 44 7 7672 7789. 
Anatomy. 
519l 5613 6295 6!)93. 
Anthropology. 
1045 3959 6341. 
Antiquities. 
1535 1747 3837 4.517 4445 4801 4873 6698d 6897 699U 7071 7443 
7537. 
Archreology. 
5193 6435 7593. 
Art. 
1351 3100 3327 3135 3025 5325 5737 5859 6051 6072 6143. 
' 172 LIST OF FOREIGN CORRESPONDEWTS. 
Botany. 










1768 2625 2626 6671 6893 6997 7253 7672. 
Ethnology. 
4589 G997 7637. 
Ethnology and Geography. 
1653. 
Geology. 
1337 4168 5615 6299 6730. 
History. 
2381 3233 3935 4873 4981. 
Industry. 




i 781 6723 340l 3735 3938 4409. 





708 708c 823 11211259 1337 1537 1653 1937 2005 2097 2151 2189 
2233 2283 2627 2819 3775 3938 4301 4979 5067 5413 5873 6239 










':j 4 - . 
Phy ical and Natural Hi.story. 
:"''' -






1939 3939 G671. 
Science and Art. ( See Art.) 
Technology, Industry and Sanitary. 
810. 
f73 
Zoology. (See also Anthropology and Ethnology.) 
1373. 1873 3723 395!) 4143 4201 5191 5415 (3541 6135 7001 7071 
7791. 




11 35 57 213 261 405 44 7 463 487 505 507 5~9 623 6(35 689 705 729 
797 813 835 889 951 955 101!) 1107 11:30 1145 llpl 1209 1361 
1539 1775 19411993.2235 2285 2393 2G33 2033 3365 3753 3757 
3805 3831 3869 3991 4 l 7 5 4211 4309 4563 4689 4 7 46 48:!5 4857 
4985 5091 5137 5179 5245 5267 5271 5273 528.5 5293 5317 5885 
5889 5890 5915 5969 5989 6007 6053 6073 6087 6091 6109 6153 
6197 G203 6241 6301 6347 6349 6377 6447 6471 6489 65:n 6547 
6569 6583 6602 6675 6676 6701 6737 6899 u933 6959 6985 7123 
7125 7127 7173 7190c 72:n 7237 7239 7~87 7307 732q 7329 7 453 
7455 7517° 7535 7595 7623 754·_; 7673 7693 7763 7793 7831 7877 
7889. 
Astronomy and Meteorology. 
. 332 1257 5227. 
Astra-physical. 
1179 1353 2321 4911. 
Magnetic. 
175. 
Magnetic and Meteorology. 
73 87 347 507 755 853 6597 7083 7:!03 ;327 7328a 7495 7505. 
Meteorology. 
25 69 70 253 269 270 303 325 349 581 603 G65 689 724 ';69 819 
959 1031 1257 1879 2217 2303 2635 2791 2795 28.11 2833 2897 
2890 4736 4857 5910 6080 6203 6533 6763 7120 7167 7179 7187 
7190 7203 7247 7307 7549 7555 7557 7619 7627 7694 7907. 
Naval (Nautical). 
447 1188 4305 7127 7239 7623. 
Physical. 
349 3427 6591 7 4 79 7716. 





Unclassified . . 




Acclimatation. (See also Agriculture, Naturalists, Zoology.) 
81 815 921 967h 2677 3073 3121 3191 6571 7289 . 
.lEronautic. 
2439 2445 2725 3195 5357. 
African. 
1277 1497 3071 3159 6t>05. 
Against Abuse of Tobacco. 
2706. 
Agriculture. (See also Ohemical, Agriculture, Horticulture, Industry, 
artd Science.) 
l3 27 334 395 779 983 1079 1101 1117 1151 1171 1177 1241 1255 
1355 1551 17 43 1943 1987 1997 2049 2069 2111 2173 2181 2209 
2287 2307 2349 2383 2421 2679 2761 2887 2939 2D67 3033 3039 
3047 3185 3376a 3379 373337993819 384138453865 4215 4217 
4249 4349 4365 4399 4483 4515 4555 4613 4705 4763 4831 4851 
4905 4913 4961 5057 5124 5289 5657 6003 6057 6135 6309 6321 
G453 6457 6757 7238 7267 7527 7819. 
Agriculture and Arts. 
2083. 
Agriculture and Botany. 
1597 1703. 
Agriculture and Commerce. 
2009. 
Agriculture and Forestry. 
50 7 . 
. Agriculture and Geography. 
1063. 
Agriculture and Horticulture. 
37 116 160 2131 .;J.;J7 2276 6913 7 81. 
Agriculture, Archreology, and Natural History. 
2 n:t 
Agriculture Commerce and Industry. 
21 :~ -1 ;:y·:,, 
Agriculture Horticulture, and Acclimation. 
-1 .. 
LIST OP FOREIGN CORRESPOND}JNTS. 
Agriculture, Industry, Science, Arts, and Belles-Lettres. 
2879. 
Agriculture, Natural History, and Geography. 
1001. 
Agriculture, Natural History, and Useful Arts. 
2239. . 
Agriculture, Science, and Arts. 
175 
1793 1831 1977 2099 2165 2199 2207 2787 2805 2971 2995 4983. 
Agriculture, Science, Arts, and Belles-Lettres. 
1889 1979 2121 2431 2797 2835 2953 2961. 
Agriculture, Science, Arts, and Commerce. 
1833 2029 217 5. 
Agriculture, Science, and Literature. 
2793. 
Alpine. 







Anthropology. (See also Natural Science.) 
357 1285 1543 2241 2685 4157 4277 4693 4880d 4991 5319 7609. 
Anthropology and Geography. 
7683. 
Anthropology, Ethnology, and Comparative Psychology. 
6365. 
Anthropology, Ethnology, and Primitive History. 
3091 3767 4~35 4991. . 
Antiquarian. (See also German Language, History, Natural Ilistory~ 
and Numismatics.) 
977 17 49 1813 1989 2011 2324 2759 2799 2901 3981 5173 5713 5827 
7031 7635 7663 7G91 7857 7860. 
Apothecaries. 
1279 1783 3043 3083 4235 4403 4927 49-il 5715 7869. 
Aquarium. 
3085 5745 5939. 
Arboricnlture. (See Pomology.) 
Archreology. (See also .Agriculture, Architecture, Arts, Horticultnre, 
Languages, Naturalists' Field Club, Natural Sciences, Pale-
ontology, Science.) . 
21 9811283 1447 1586 1621 lu59 lu73 1679 1683 1699 1871 1875 
1945 2014 2043 2072 2076 2325 23!7 2381 2397 2813 2815 2829 
2915 2919 2941 2955 2957 3079 3755 4093 4391 4397 4535 4549 
4757 4703 5041 5315 5399 5573 5659 5717 5725 5741 5797 5841 
6013 60.U ulG7 Gl81 6243 G259 7015 7139 7194 7281 7301 7393. 
176 LIST OF FOREIGN CORRESPONDENTS. 
Archroology and Natural History. 
5169 5235 5945 5953 5963 6099. 
Archreology and Numismatic. 
2721. 
Archreology and Statistical. 
2969. 
Archreology and Topography. 
5279 
Archreology, History, and Literature. (See also History.) 
1707 1805 1893 1983 1985 2261. 
Archreology, History, and Science. 
2921. 
Archreology, History, Science, and Arts. 
2047. 
Archreology, Literature, Science, and Arts. 
1877 1915 1985 2311 2315. 
Archreology, Science, and Arts. 
1899. 
Archreology, Science, and Literature. 
2977. 
Architects. (See Engineers, Naval Architects.) 
Arch~ tecture. · 
2191 2237 2411 2695 3081 4567 5379 56S1 6803 7611. 
Architecture and Archreology. 
5121 5133 5215 5321 5919 7137. 
Architecture and History. 
5875. 
Art and Archreology. 
5065. 
Art and Industry. · 
4537. 
Arts. (See Agriculture, Anthropology, Industry, Letters, Literature, 
Moral Science, Natural Science, Science, Statistics.) 
Arts and Sciencesi 
W 749 991 160!) 1891 2025 2061 21:)9 2907 5049 6875 6037. 





5DD 629 639 669 713 777 ..,G87 5661 6340. 
Astronomy. 





LIST OF FOREIGN CORRESPONDENTS. 
Bee Culture and Entomology. 
2G93. 
Belles-Lettres. (Sec Agriculture, Sciences, and Belles-Lettres.) 
Benevolence. 
1421 4493 4197 4700 6538 7471 7553. 
Bibliophilist. 




2689 5898 6029. 
Blind. 
1435 2999 3301 3809 4097 4117 4511. 4557 7023 7419 7815. 
Booksellers. 
3677 4585 4691 7464 7G81. 
Botany. (See also Agriculture, Horticulture, Zoology.) 
177 
105 223 1567 17111855 224:3 2691 3111 3145 3758 4291 4575 4727 
4798 4929 4953 5665 6113 6455 6815 6887 6918. 
Botany and Zoology. 
1371 3870 3927. 





5U97 6575 67Gl. 
Chemical Industry. 
5817b. 





1189 2703 3147 G337 54:31 603l 7463. 
Chlrurgy. (See al~o Natur,Ll Seie11ee, Mediciue.} 
2705 315:J 3217. 
Choral, Dramatic and Literature. 
140!). 
Civil Engineers. (See also Mineralogy.) 
11Gb 2741 5531 6037. 
Civil and Mechanical Engineers. 
lH:29. 
Climatology, Physical and Natural Sciences. 
15. 
Colonization. 
3183 89!)5 4051 5t1'G8 5671 GSOG. 
II. Mis. 170--12 
·178 LIST OF FOREIGN CORRESPONDENTS. 
Commerce. . (See also Agriculture, Arts, Industry, Internal Commerce, 
Literature.) 
2451 31 W 5369 5405 55] 9. 
Commerce and Manufactures. 
2861. 
Commerce and Trade. 
4885. 
Commercial Geography. 
1955 2155 2402 2733 3127 5048. 
Comparative Geography. 
715G. 
Comparative Psychology. (See also Autllropology.) 
Competition. 




Conversation. (See Lectures.) 
Cremation. 
3695. 
Criminal Psychiatry. (See Psychiatry.) 
Criticism. (See Science.) 
Cruelty to Animals. (See Protection.) 
Crystallogy. 
5446. 
Deaf and Dumb. 
2697 4017 411!) 4G85 4753 4755 4827 5237 6030 60716381 6921 7321 
7411. 
Debate. (See Literature.) 
Dentistry. 
3103 4591. 
Drugs. (See Chemicals.) 
Economico-Patriotic. 
4401. 
Economy. (See al ·o Political, Popular, Natural Sciences.) 
~56lt 351 508 573 771 144,3 3!'J!)3 7177 7217 7313 7415 7503 7559 
7629 7747. 
Education. ( ee also. ocia.l ~<l.ucatiou.) 
345 721 .:.1247 2784 30 !) 3221 469!) 6230 7157. 
Electricians. 




LIST OF FORE'rGN CORRESPONDENTS. 
Engineering and Manufacturing. 
6747. 
Entomology. (See also Bee Culture.) 
17}) 
111 391 1293 1559 2711 3087 3149 3175 3199 3839 3920 49G7 5463 
5651 5881 6363 6891 7461 7645 7751. 
Ethnography. 
1921 2713. 




Exotic Plants, Domestication of. (See .Acclimatation.) 
Exploration. 
4599 5635 '7323. 
Field Club. (See Naturalists.) 
Fine Arts. 
1467 191.3 2013 20G5 23!:>D 6151. 
Fine Arts and Literature, 
1599 7525: 
Fish. 
1137 1725 3177 4425 4551 493!:> 5103 5793 G043 6129 6163 69Gl 7049. 
Fishing. 
112a 738 13840 38700 4796 5500 G814 6952 7458. 
Flax. 
3161 5999. 
Flora and Horticulture. 
5073. 
Folk Lore. 
2D 5479 7013 7543a 7580a. 
Forestry. (Seo also History, Agriculture.) 
3001 7194a 7 467 7699. 
Forges and Dock-yards. 
2925 7655. 
Free Trade. 
3203 3709 4315. 
Geography. (See also .Agriculture, Ant1ll'opology, Commercial Geogra. 
plly, History, Scieuce, Statistics.) 
23 Gl 85 155 375 451 453 547 613 715 765 791793818 8811037 1057 
1097 1315 1335 1423 1457 1545 1727 1981 2101 2119 2195 22UJ 
. 2255 2291 2351 2355 2385 2731 2837 28G5 2!:>43 2959 3213 3793 
3899 3977 4075 4219 4273 4280 4293 4335 4407 4437 4G95 4707 
4785 4799 5071 GG73 5808 G063 G165 6337 6693 6791 7135 7159 
71G3 7213 7325 73!:>5 7501 7531 7615 7735 7801 7823a. 
Geography and Ethnology. 
G748. 
Geography and Natural Sciences. 
4525. 
180 LIST OF FOREIGN CORRESPONDENTS. 
Geography and Statistics. 
317 511 4075. 
Geology. (See also Mineralogy.) 
455 617 721j 882 883 1009 10941317 1G25 2157 2197 2735 31513897 
5327 5341 5495 5499 5801 5847 5897 6119 6185 6459 G694 7361 
7653. 
Geology and Science. 
5239. 
German Languages and Antiquities. 
3097 3105. 
Gynrecology. (See also Obstetrics.) 







History. (See also .A.nthropoiogy, Architects, Literature, Natural Sci. 
ence.) 
17133 '231107311091147122317091733178517991823185719!7 
2073 2.179 2717 2737 273D 2801 2857 2Ull :.W57 3013 3029 3031 
3045 3057 30G3 3221 3G87 3G97 ;:3725 3728 3730 3759 3761 3797 
3835 3861 3871 3803 3907 3931 398G 4005 404:1 4105 4121 4139 
4233 4241 4275 4313 4337 4345 4379 4395 4G01 4.503 4541 4542 
45G5 4577 4697 4711 4751 4773 4787 4791 4803 4877 4880 488!:> 
4903 4925 4963 4981 5075 5097 5329 5513 5G75 G041 G L17 G4.GU 
6929 G945 6975 7397 7775 7821 7825. 
History an_d Antiquities. 
3003 4003. 
History and Archreology, 
1555 1805 1835 2031 2041 2051 2141 2167 2177 2203 2331 24.3:3 37~9 
2807 2871 2891 2957 3011 3015 4031 4071 42~1 4269 43!J:J 4-4:.!H 
4431 456!) 4703 4717 4730 4770 4859 404!) 4U65 5070 5083 GO:.m 
GO 1 7015 7263 771~ 77!>!>. 
History and Fine Arts. 
1 7. 
History and Natural History. 
3905. 
History and Science. 
History and Statistics. 
4 '3. 
Hi tory and Topography . 
. ''i . 
LIST OF FOREIGN CORRESPONDENTS. 
ffistory, l"!.ntiquities, and Geography. 
4161. 









54:05 5785 6103 6137. 
Horticulture. (See also Agriculture, Pomology, Science.) 
181 
1077 1113 12611569 161!) 1837 1057 2007 2055 20712075 2091 2125 
2169 2257 2278 2313 2367 2435 26!)!) 2855 2885 2905 2917 2987 
3209 3237 3705 37!Jl 3S73 4009 4027 4055 4147 4213 4795 4895 
4995, 5043 5677 6115 6359 7299 7391. · 
Horticulture and Botany. 
H87 1890 1901 2243 2290 2293 2435 3921. 
Horticulture and Natural History. 
2353. 
Horticulture and Vine Culture. 
1988 2045 2323 2423. 






HydrQD.omical and Nautical Engineers. 
5533. 






1015 1225 1253 1G13 1817 2115 2123 2198 2267 229!) 2709 2821 2859 
2907 3707 3885 4709 4789 49U9 G289 G871 7141. 
Industry and Commerce. 
1701 4885. 
Industry and AgriC11Iture. 
7 57 1825 2089, 
Indull't:'r-y, Maruua.cture, Agriculture, Science, and Art. 
2153. 
182 I.HST OF FOREIGN CORRESPONDENTS. 
Industry, Polytechnics. 
1089 1115. 
!nstruction. (See .Agriculture, Art, Chemical Industry, Iron Industry, 
Literature, Public Instruction.) 
Instruments. (See Science, Scientific Instruments.) 
International Commerce. 
3119. 
International Law. (See Law.) 
Iron Industry. 
1429. 
Japanese, Chinese, Tartar, and Indo-Chinese Studies. 
2719. 
Jurist. 
1119 1298 3181 3239 3681 4059 7035, 7269. 
Knowledge. (See Useful Knowledge.) 





1523 1589 41GO 5417 6857 G945 7033 7209 7413 •. 
Lectures and Scientific Conversation. 
6389 7803. 
Legal (See also Medico Legal.) 
Legislation. 
2743. 
Letters. (See also Science, Moral Science.) 
Letters and Science. 
1446. 
Letters, Sciences, and Art. 
1627 1665 1so3 1800 18611883 rn1s 203u 2109 2327 2407 2415 2785 




799 lu711780 1810 1 2!) 1961 2015 2259 2860 5567. 
Literature. (See al o .Agriculture, .Anthropology, Arts, Fine Arts, 
Science.) 
331 625 685 1157 1271 1273 1427 1631 1647 1735 lf97 3167 3169 
33 1 6 0 54 3 5505 5603 580!) 6227 6245 6261 6688 6883 7013 
197 L 5 7 31 7 35 7541 7807 70~. 
L:teratu.re and Art. 
144 - 1. 7 1 . 1 45 724.0. 
Literature and Debate. 
iJ r-. 
LIST OF FOREIGN CORRESPONDENTS. 
Lite~ature and History, 
· 157 15911691. 
Literature and Philosophical. 
157 a 5129 5281 5301 5311 5331 5805 5833 5851 5931 5937 5971 •. 
Literature and Science. 
147 327 1687 1801 5211 5391. 
Literature, Science, and Arts. 
1841 2021. 
Literature, Science, Commerce, and Industry. 
1653. 
Malacology. 
1561 2886 4049 6366 6605. 
Manufactory . . (See also Arts, Commerce, Engineering, Industries.) 
Mathematics. 
3387 5585 7227 7283. 




Mechanical Engineers. (See also Mineralogy.) 
5529. 
Mechanics. (See also Civil Engineers.) 
3847 5587 5853. 
Mechanics and Optics. 
3155. 
183 
Medicine. (See. also Natural Ilistorv. Natural Science, Practical Medi-
cine.) · 
265 278 311 315 329 369 374 493 561 735 751 903 1141 1211 1443 
14611547 1595 1596 1633 1745 1865 1963 2017 20:)9 2127 -2171 
21!)3 2263 2269 2295 238 7 27 4 7 27 49 2803 2833 2863 2883 30!)5 
3117 3235 3701 :H51 3961 4619 4783 5403 5509 55~1 5597 6247 
6706 7003 714[> 7:319 7497 752!) 7807 7813 7!115. 
Medicine and Natural Sciences. 
513 1575 4137 4357 4415 4899. 
Medicine, Chirurgy, and Pharmacy. 
2947. 
Medical Chirurgy. 






266 271 1903 2133 2185 2205. 
Medical Physics. 
6514033 40G3 5099 7255. 










15 77 1383 2439 ·~755 4285 4539 4733 5G87 6141 6488. 
Microscopy. _(See also Natural History.) 
1549 3~m 4339 5161 5229 5649 5689. 
Military. 
3099 3399 7025. 
Military Science. 
1376. 
Mineralogy. (See also Zoology.} 
321 2757 4578 5507 7 4.07. 





lGGl 40915219 5907 GHn G201. 
Mining and Civil Engineering. 
5123. 
Mining and Mechanical Engineers. 
5837. 
Mining and Smelting, 
1123 4529. 
"Miscellaneous. 
1034 5370 5383c 5508 7084. 
Missionary. (See also Theology.) 





3f)2 4001 4021 4077. 
Museum. 
1 "5 2 1 .'37 4710. 
Mycology. 




UST OP FOREIGN CORRBSPONDENT8 185 
Naturalists. 
1005 1233 1585c 4013 4069 4107 4151 4251 4623 4765 5115 5165 
5207 5266d 5307 5845 6483 6980 7169 7223 7229 7235 7259 7315 
7339 7469 7674e 7705 7715 7745 7773 7805 7828 7853 7867. 
·Naturalist and Acclimatation. 
970. 
Natural and Economic Sciences. 
6573. 
Naturalists' Field Club. 
141 879 5168 5223 5259 5277 5343 5800 5807 5823 5825 5839 5911 
5965 5980 5995 GlOO. 
Natural History. (See also Agriculture, Anthropology, HiAtory, Ilorti-
cul ture, Physics.) 
S3 127 179 211 319 4!H 515 G14 75;3 802 8G5 893990104715931763 
2037 2403 2945 3019 3027 30t19 3059 3223 3737 3863 3901 4i~5 
4231 4355 4493 4531 4781 4879 4803 5035 5111 5127 5155 5205 
5247 5835 5899 591.3 5955 59G5 5977 5985 60~5 609,3 6195 6391 
G465 GS23 G8G 1 7028 7'207 7211 7613 7841. 
Natural History and Antiquarian. 
5287 5893 6101 6205 7317 7341. 
Natural History and Ethnology. 
721. 
Natural History and Language, 
1737. 
Natural Histol'y and Medicine. 
1103. 
Natural History and Microscopy. 
5141. 
Natural History and Philosophy. 
6001. 
Natural and Medical Sciences. 
743 2!)91 3741 3929 6795. 
Naturalists and Physicians. 
3005. 
Na\,ural Sciences. (See also Geology and History, Legal Medicine, 
.Mathematics, Pharmacy, Physical and Natural Science,s.) 
1023 1087 1095121312291267 1377 1433 1G29 1917 2033 2059 2113 
2148 241!) 2825 2851 3739 3779 3801 3851 38G7 3!)G5 3983 4007 
4086 4103 4131 4223 4251 4253 4303 432!) 4357 4467 450!) 4579 
4721 4729 4743 4745 4883 4891 4007 4932 4935 5063 508.5 5113 
5217 G211 G555 G607 6779 6861 G92G 7189 7705 7721 77Gl 7769 
7771 7823 7833 7843 7847 7851 7853 78G7. 
Nautical Engineers. 'See Hydrometric Engineers.) 
Naval. 
7065. 
186 LIST OF FOREIGN CORRESPONDENTS. 
Na val Architects. 
5535. 




Numismatic. (See, also, Anthropology.) 
1381 1563 3407 3967 4333 4 797 5625 5815. 
Numismatic and Antiquarian. 
129. 
Obstetrics and Gynoocoiogy. 






3186 4237 7273 7483 7917. 
Ornithology. 
' 1391 3075 3163 3409 3769 4255 5783 7809. 
Palooontology. (See Mineralogy.) 
393 156~ 5633 7701. 
Palooontology and Archooology. 
:583. 
Patent. (See Protection of.) 
4045. 




Pedagogy. (See Medical Pedagogy.) 
1438 7206 7698. 
Pharmacy. (See Medicine.) 
310 1393 1465 1565 1843 1D69 21Gl 2765 5225 u639 6055 6145 6807 
714.3 7171 7377 7D1D. 
Pharmacy and Natural Sciences. 
4417. 
Philology. (See History.) 
16011806 2767 3211 3415 37 4 7 5181 5641 G~ 0 6333 7359 7D05. 
Philoma.thic. 
rnn 20m 2769 2 77 2070. 
Philosophy. ( ee atural i tor~, Literature.) 
1 83 D 1 027 9 .:J D6 417 5142 5183 59 7 6031 Glf)9 691D. 




LIST OF FOREIGN CORR~SPONDENTS. 
Photography. 
1395 3419 3711 3971 5643. 
Phrenology. 
6456. 
Physical and Natural Sciences. 
5711973 2949 7875. 
187 
Physicians. (See Naturalists, Naval Physicians, Practical Physicians.) 
1093 1319 1443 309~ 3101 3103 3207 4023 4087 4113 4133 4271 
4359 4433 4435 4523 5039 5069 5384 5667 5GGD G059 6149 7205 
7219 7245 7 457 7679 7695. 




Physics. (See Medico-Physic, Chcmico-Physics.) 
3421 3821 5645 (H55. 





3423 3823 4035 4627. 
Political Economy. 
1953 2245 4257. 
Polytechnic. (See Industry and Geology.) 
1195 137D 2771 3065 3431 3825 3885 3933 402!) 4127 4149 4341 4443 · 
4G29 4837 4853 4875 4999 5081 5101 5109 5263 5345 6316 6527 
6567 6755 7039 7345 7309 7409. 
Pomology. 
2215 2265 302147G9 4923 4837. 
Pomology and Arboriculture. 
2053. 
Pomology and Horticulture . 
. 4769. 
Popular Economy. 









'D • -r1son. 
2730 3913 3989 5037 7703. 
188 LIST OF FOREIGN CORRI•~SPONDENTS. 
Promotion of Studies. 
2709 2717 2719 5723 57:?5. 
Protection of Animals. 
1439 1573 2773 3025 3675 3766 3917 4043 4239 4311 5047 7561. 









737 2183 2723 3157 37 43 4319 4363 4 735 6463. 
Public Instruction. 
1867 .. 
Public Library. (See Propagation Q.f 2720.) 
Public Welfare. 









Science. (See Humanitarian, Literature, Industry, Letters, Geology, 
Horticulture, Art, Anthropology, Agriculture, Physio logy.) 
46 01131 222 307 309 363 365 389 449 474 536 54G 548 805 827 84:5 
847 857 905 1197 144114431463 1577 1570 1584 150-11639 1044 
1640 1739 1827 1 69 18811075 1095 2077 2079 2143 2253 2303 
2389 2395 2469 24 72 2720 3717 3729 4089 4099 41~3 4153 4173 
4297 4317 4475 4603 4611 4771 4865 48GO 4!)01 4!)31 5143 5243 
5383 538!) 54015695 5707a 5705 5813 GOGl Ql[j!) G182 G277 G
0
15 
G539 6617 G695 6767 6785 6821 G858 GSGD 6015 6962 7007 7073 
71 3 7199 7208 7441 7G 7 7759 7000. 
Science and Archreology. 
2105. 
Science and Art5. (• e Art. and Sciences.) 
Sciences, Ar~, Agriculture, and Horticulture. 
""1 3. 
Sciences, Arts Bellea-lettres, Agriculture, and Industries. 
Sciences, Arts and Literature . 
..,.J7 (3_8-. 
LIST OF FOREIGN CORRESPONDENTS. 
Science and Belles-Lettres. 
· 763~t 
Science, Belles-Lettres, and Arts. (See Letters, Science, anu Arts.) 
Scientific Criticism. 
3G63. 
Science and Geography. 
300. 
Science and Letters. 
mm. 
Science, Letters, and Arts. (See Letters,_ Sciences, a,nd Arts.) 
Science and Literature. 
2080. 
Science, Literature, and Art. 
7240. 















Statistics. (See History, Antliropology, Geography.) 
2135 2301 3727 2775 573U 685G. 






Study of Greek. 
2471. 
Study of Modern Languages. 
3003. 
Study of Roman Languages. 
~357. 
Study of Various L9.nguages. 
215!). 
Surgeons. (See PliyRici,Ln~, i::lurgcous, Veterinary Surgeons.' 
403!) 4087 4181. 
189 
190 LIST 01!, FOREIGN CORRESPONDENTt\ 
Teachers. 
1553 3225 7757. 
Technology. 





Theology (including Missionary Societies and Missions). 
2225 2739 3433 4105 41G9. 427 5 5398 5589 5717 5723 5727 GO L1 G2Ll7 
6265 6418 6839 6882 7053 706.7 7351 7911. 
Therapeutics. 
2777. 
Topography. (See History, Anthropology.) 
1367 2763 2779 6339 7811. · 
Tourist. 
1249 12511382 2503 3143 3919 4079 4597 47D7c 6717 G979 75440° 





5795 6805 • 
Useful Research. 











Zoology. (See Botauy.) 
397 1471 ""l 7 2783 3171 4OGl 4322 5789 GO69 G541 67W GWD uSSU 
69 0 G925. 
Zoology and Acclimatation. 
11. 
Zoology and Botany. 
1371 G 0. 




~'"II. - ~1 VEY'. 
LIST OF FOREIGN CORRESPONDENTS. 
Art and Historic Monuments. 
1309. 






Geology. (See also Geology and Natural History.) 
191 · 
31 217 4Gl G43 717 8'.29 833 925 U49 9Gl 971 1094 3313 4605 
4977 5497 6035 G133 69G9 7195 7651. 









4507 6116 7029 7323. 
Topography. 




22 38 99 100 107 112125 161 191 209 237 241 249 323 326 353 401 410' 
413 495 517 530 551 563b 575 583 662 708aa 739 768 811 831 
909 933 995 1025 1061 1081 1105 1129 1143 1159 1201 1,205 
136915051603 164116511777 2067 2083 2271 23612509a 3307 
3749 3829 4037 4111 4141 4197 4225 4247 4375 4427 4519 4561 
4G87 4.747 4847 4943 4975 5055 5105 5201 5777 5867 G027 6097 
6106 G1716173 G187 6215 6216 62.lGa 631Gc 6249 6313 6387 6477 
6537 G551 6585 6593 6609 6688d 6703 G7 49 G813 6863 6903 6941 
6950 G983 7085 7175 7201 7215 7225 7233 7257 7405 7521 7565 




COLLEGES AND SCHOOLS. 
101 287 70Sb 721n 923 1090 1323 1G04 1753 2336 . 2428 3014 3333 
4010 412J 4177 4389 4917 5068 523S G31Ga 6449 6613 6707 
6949 7570 7G59. 
192 LIST OF FOREIGN CORRESPONDENTS. 
Agricultare and Forestry. 
7297 7328. 
Agriculture and Veterinary. 
320d 374c 412. 
Architecture. 
2535 3£91. 
Artillery Schools. (See Military Schools.) 
Art. 
800. 
Arts aµd Manufactures. 
2519. 
Civil Engineering. 
G07 2533 6687 G739. 
Commerce. 
1011107112G3 1437 3022 3853 39G9 4G25 G384 7271 7G58. 





239 242!) 6351. 
Engineering. 
291 539 739 1853 2533 5213 5947 7385 7569. 
Engineering and Architects. 
6417. 
Fine. Arts. 
2281 5855 6511 . . 
Forestry. 
2.315 3041 4849 4867 7 467. 
Gymnasium. 
1027 107 5 1181124-7 134 7 3035 3904 3997 4325 43G4c 4461 4G81 4 7 4 L 
48Gl 4897 4921 4057 50!J3. 
High School. 
1237 1230 ~525 6335 GG03 7827. 
Industry. 
997 13GO. 







..., U ,'j 11 ;;m G 10 . ' ' 739 U 11 21 5 33;30 2333 2379 2:J91 ~5~1 3931 a 
1 '' GJ ·7, 
LIST OF l!'OREIGN CORRESPONDENTS. 
Medicine and Pharmacy. 
2282 2377 2391. 
Medico Chirurgery. 
673 3389 3391 6373 6521 6709 7107 7151 7381 7523. 
Military Engineering Schools. (See Military Schools.) 
Mines. 
2SS 431 540 1165 lol 7 2527 3318 5692 5973 7365. 
Military (including Artillery, Engineer, and Staff Schools). 
193 
108 469 G39 1313 1365 2124 2475 2517 2518 2537 2875 3:{25 3373 
3661 526.3 598t 5983 6337 6339 6743 6745 6827 7105 7383 7385 





Na val Schools. 












1053 1203 1207 13G3 17G7 2531 3007 3371 3776 3846 3859 3883 4351 
4451 4~13 5023 Gl 79 6255 G31G G383 G445 6487 6527 G567 6753 




10:39 1091 1183 1357 4679 4807 4909 4955. 
Sanscrit. 
GOO. 
Science. ( See also Uni ver&i ties.) 
7 45 G3 67 135 183 180 ml 201 225 243 257 2G7 386 45~ 465 495 
583 G21 657 675 600 605 70Sa 739 745 807 80.t. 975 1119 1153 
1173 1185 1243 1933 2505 3030 4770 5145 5185 5197 5209 5243 
5251 5305 55015692 5777 5803 5817 5829 5861 5863 5871 5925 
5929 5967 6001 6005 6015 6019 6049 G079 G083 GOS5 6106 6179 
G~63 6285 G315 6425 6441 G653 6672 G767 6773 7913. 
Staff Schools. (See Military Schools.) 
Il. Mis. 170--13 . 
194 LIS1 OF J'OREIGN CORRESPONDENTS· 
Theology. 
186 324 582. 
Theology and ~hilosophy. 
4856. 
Veterinary Medicine. 
17 53 6451 6535 67 4 l 6939 7231. 
XIV.-ESTABLISHlVIENTS RECEIVING THE SMITHSONIAN ANNUAL 
REPOR'l'S. 
Africa. 
135911l31517192125273~394143 45495153 55MfilM 
67 69 71 73 75 77 79 81 87 89. 
British America. 
95 101 109 111116b 117 119 123 125 127 129 133 139 143 145 
147 148a 151155 157 161 163 165 173 175 177 191 197 199 
209 211 217 222a 225 227 231 233 235. 
Central A rnerica. 
24~ 251. 
Mexico. 
261 265 267 271 275 277 278 285 287 289 .?.91 293 295 297 303 
306 307 309 311 315 317 319 321 327 329 331. 
West Indies. 
333 335 337 339 343 347 349 351 353 357 359 360 360a 363 365 
367. 
South America. 
369 371 375 385 389 391 393 395 397 399 401 403 405 407 413 
417 421 423 425 435 439 4iu 447 449 451 463 465 467 , 469 
471 473 474 477 483 485 487 489 491 493 495 501 503 515 
517 523 525 529 537 545 549 551 553 5]7 559 561 5G3 565 
567 573. 
Asia. 
579 583 593 597 599 G03 607 609 G13 Gl5 619 G21 623 627 629 
G30 6 31 G33 G35 637 639 G4 l 642b 643 64 7 64:9 653 655 660 
G61 GG3 _Gu5 667 6GO 671 G73 675 677 681 683 685 688 689 
90b G93 G07 703 705 709 713 715 721 727 729 730 745 749 
751 75 753 757 7G1 765 767 769 771 773 775 777. 
Australasia. 
7r.9 7 1 7 n ± 7 5 7 7 789 791 795 797 799 800 801 805 811 
1~ 17 819 ~1 831 35 837 839 841 843 844 845 847 
3 s-7 859 8Gl 8G3 867 869 871 873 875 877 881 882 
1 9 07 8 903 905 909 011 913 915 917 921 
~~ J7 929 9 l 33 941 942 943 945 947 049 951 953 
5- 95 061 OG3 065 OG6 067 968 969 970. 
LIST OF FOREIGN CORRESPONDENTS. 195 
A itst'Y'ia-H ungary. 
9'l7 979 983 985 987 989 9!)1 993 9!)5 997 999 1001 1003 1005 
1007 1009 10111013 1015 1017 1023 1025 1027 1029 1031 
1033 1039 10411043 1061 1063 1065 1069 107110731075 
1077 1079 1081 1083 1087 1089 1091 1093 1094a 1094d 1095 
1097 1099 11011103 1105 110!) 1111 1115 1117 1119 1121 
1125 11311131b 1135 1139 1141 1143 1145 1147 1149 1151 
1155 1157 11611163 1165 1169 1171 1175 1177 1179 1181 
1183 1185 1187 1189 11911193 1195 1197 1199 1205 1209 
12111213 1217 1219 1221. 1223 1225 1227 1229 1231 1235 
1237 1239 12411243 1247 1249 1251 1255 1259 1263 1265 
1267 12711273 1275 1279 12811285 1297 1298 1299 1301 
1307 13111315 1317 1319 13211325 1327 1329 1333 1339 
13411343 1345 1347 13511355 1357 1359 1361 13G9 ' 137i 
1375 1379 1383 1385 1389 13911395 1407 1411 1415 1423 
1433 1435 1439 1441 1445. 
Belgium. 
1447 1449 1453 1455 1457 14611467 146914711473 1475 1477 1479 
1483 1487 1489 14911493 1495 15011503 1505 1509 151115'13 
1517 1519 1521 1523 1527 1533 1535 1537 1539 1545 154 7 1540 
15511553 1559 15611563 1565 1567 1569 1571 1573 1575 1577 
15811583 1585 1587 1589 1591159:1 1595 1597 1599 16011603 
1605 H,07 1G09 16111G13 1615 1619 1621 1623 1625 1627 1629 
16311635 1637 1639 16411643 1647 16511653 1657 1659 1661 
1663 1665 1667 1669 1671 1673 1675 1677 1679 1681 1683 
16851687 16891G9116951697170l 1703 1705 1707. 
Denmarl". 
171117151719 17231727173517371739174117431745 17471749 
1751175317631767 17691771177317751777177917811783. 
France. 
17871793 1795 1799 18011809 18111813 1815 18171819 18211823 
1825 1827 1829 1831 1833 1835 1837 18411843 1845 1847 1851 
1857 1859 18611863 1865 1869 18711873 1875 1877 1879 1881 
1883 1885 18911893 1899 1905 1907 1909 19111915 HH7 1919 
19211923 1!)25 1927 192U 1D311935 1937 1939 194:11943 1945 
1947 1951 19551957 1959 19611965 1969 1973 1975 1977 1979 
1983 1985 1987 199119D5 1997 i999 2003 2005 2009 2011 2013 
2015 2017 2021 2023 2025 2027 2020 2031 2033 2035. 2039 2041 
2043 2045 204 7 2049 2051 2053 2055 20.57 2059 2061 2063 2065 
2069 2071 2072 2073 2075 2077 2079 2080 2081 2085 2089 2091 
2093 ~ 097 2099 2101 2103 2 l05 2109 2115 2117 2121 2124 2125 
2127 2129 2131 2133 2135 2137 2141 2143 2149 2150 2153 fl57 
196 LIST OF FOREIGN CORRESPONDENTS. 
2159 2161 2163 2165 2167 2171 2175 2177 2179 2189 21!)3 2197 
2199 2201 2203 2205 2207 220 J 2211 2215 2221 2223 2229 2233 
2235 2237 2239 2243 2249 2255 2259 2261 2263 2265 2267 2269 
2273 2277 2279 2281 2285 2287 2291 2293 2205 2297 2299 2301 
2305 2307 2309 2311 2313 2315 2317 2319 2321 2323 2325 2327 
23'.W 2331 2333 2335 2341 2343 2347 2353 2355 2357 2359 2365 
2367 2369 2371 2377 2383 2387 2389 2395 2397 2399 24012402 
2405 2407 2409 2411 2415 2417 2419 2421 24:23 2425 2427 2429 
2431 2433 2435 2443 2453 2455 2457 2459 24612463 2465 2465c 
2466 2469 24712473 2475 2477 2479- 24812493 2494 2499 2502b 
2503 2505 2507-2513 2517 2519 2527 2529 2531 2533 2535 2537 
2539 2541 2543 2545 2547 2:549 2540c 2551 2553 2559 25612563 
2569 2575 2577 2579 2585 2589 2592b 25!)9 2605 2609 26112615 
2617 2619 26212624 2624a 26~6 2627 2633 2635 2G36c 2643 2655 
2659 5665 2671 2677 2679 26Sl 2683 2685 2687 26S9 2691 2693 
2695 2697 2699 2701 2703 2705 2707 2709 2711 2713 2717 2719 
2721 2723 2725 2727 2729 2731 2735 2737 2739 2741 2743 2745 
2747 2749 2751 2755 2i57 2758 2759 2761 2765 2769 27712773 
2775 2777 2783 2785 2787 2789 2793 2797 2799 2801 2803 2805 
2809 2815 2817 2819 2821 2823 2825 2829 2831 2835 2837 2839 
2841 2843 2845 2847 2849 2851 285-5 2857 2859 2861 2863 28G5 
2867 2SG9 2871 2873 2875 2877 2879 2881 2883 2885 2889 2801 
2893 2895 2901 2903 2905 2907 2009 2911 2913 2915 2917 2919 
2921 2023 2925 2927 2929 2931 2932 2933 2937 2939 2941 2945 
2947 2949 2953,2955 2961 2967 2969 2071 2fJ75 2977 2979 2983 
2987 2989 2991 2993 2995 2997. 
Germany. 
3001 3003 3005 3007 3009 3015 3019 302l 3023 3025 3027 3029 
3035 3039 3045 304 7 3049 3051 3053 3055 3059 3063 30G5 30G9 
3071 30i5 3081 3085 3091 3003 3095 3111 3123 3120 3133 3147 
314!) 3151 3165 31G7 3171 3175 3177 3195 3206 3213 32213223 
3243 3245 3257 3273 3291 3295 3299 3301 3307 3309 3311 3313 
8323 3325 3327 3333 3337 3343 3345 33-17 3353 3361 3365 3367 
3371 3373 3383 3421 3423 3431 3433 3457 345!) 3523 3540 3558 
~567 3571 3583 3585 3589 3593 3611 36'.23 3631 3639 36J5 3GG5 
3667 3675 3683 3685 3693 3697 3705 3707 3711 3719 3721 3723 
3727 3733 3737 3Hl 3745 3749 3753 3755 3757 3759 3771 3775 
3777 377!) 3783 3787 3789 3791 3793 3795 3797 3799 3801 3803 
3 3 3807 3800 3817 3819 382:~ 3825 3827 3829 3831 3837 3839 
3 41 3 45 3 47 3849 3851 3853 3855 3857 3859 3861 3863 3865 
3 67 3 69 3 73 3875 3 77 3881 3883 3887 3891 3893 3899 3901 
09 °930 3921 3925 3929 3933 3935 3937 3939 3945 3949 
5 ,j 9-9 3961 396 3965 3969 39 71 3972 3975 3977 3981 
9 1 !) 4005 4007 4009 4011 4013 4015 4017 4019 4025 
..,!) 4 31 4033 4037 4047 404D 4053 4055 4061 4069 4071 
LIST OF l!'OREIGN CORRESPONDENTS . 197 
. 4075 4081 4083 4085 409.3 4097 4107 4111 4115 4117 4119 4125 
4127 4131 4137 4139 4141 4143 4147 4141) 4151 4153 4155 4157 
4171 4173 4175 4197 4201 4J03 4205 4207 4209 4211 4213 4215 
4217 4221 4225 4231 4233 4235 4237 4243 4245 4247 4249 4251 
4253 4255 4263 4269 4273 4277 4281 4283 4289 4293 4297 4303 
4305 4307 4309 4311 4313 4317 4327 4329 4331 4335 4339 ,4341 
4343 4345 4347 4351 4355 4365 4367 4369 4375 4385 4389 4391 
4399 4401 4403 4413 4417 4419 44:21 4423 4425 4"427 442!) 4441 
4443 4445. 4451 4453 4455 4459 4461 4463 4465 4467 4471 4480 
4485 448!) 4491 4493 4494 4495 4501 4505 4507 4509 4511 4513 
4515 4517 4519 4521 4527 4529 4531 4537 4545 4551 4553 4535 
4557 4561 4563 4569 4571 4575 4577 4579 4581 4583 4584 4587 
4589 4591 4601 4603 4605 460!) 4611 '4613 4615 4619 4621 4623 
4625 4627 4629 4631 4635 4637 4647 4653 4657 4665 4675 4679 
4681' 4683 4685 4693 4695 4697 4699 4700 4701 4703 4705 470!) 
4713 4715 4717 4721 4723 4725 4727 4729 4737 473!) 4:741 4743 
4745 4747 4755 4757 4769 4771 4775 4779 478i 4783 4785 4789 
4705 4709 4801 4803 4805 4807 4811 4813' 4815 4817 4819 4821 
4825 4831 4833 4835 4837 4841 4845 4847 4849 4851 4855 4857 
485!) 4861 4863 4865 4869 4871 4873 4875 4877 4879 4881 4883 
4885 4887 4889 4891 4893 4895 4897 4899 4905 4907 490!) 4911 
4913 4914 4921 4923 4925 4927 4929 4932 4935 4937 4939 49.U 
4943 4945 4947 4949 4951 4955 4957 4961 4963 4965 4967 49G9 
4973 4975 4979 4981 4983 4985 4989 4991 4993 4995 4997 4999 
5001 5003 5005 5011 5021 5023 5025 5033 5035 5037 504] 5043 
5049 5051 5055 5057 5060 5063 5065 5067 50G9 5071 5073 5075 
5077 5079 5081 5083 5085 5087 5089 5091 5093 5095 5097 5099 
5101 5105 5109 5111 5012 5113 
Great Britain. 
59964385751155117511951215123512551275131513351375139 
5141 5143 5145 5147 5149 5151 5155 5157 5159 5161 5163 5165 
5167 5168 5169 5170 5173 5175 5177 5179 5181 5183 5185 5187 
51U0 5193 5195 5197 5199 5201 5203 5205 5213 5215 5217 5210 
5221 5~25 5227 522!) 5233 5235 5237 5239 5245 5247 5251 5253 
5255 5259 52615263 5265 5266d 5269 5271 5273 5275 5277 527!) 
5281 5283 5285 5291 5297 5299 5301 5303 5305 5307 5309 5311 
5313 5315 5317 5321 5323 5325 5327 5329 5331 5333 5337 5339 
5341 5343 5345 5347 5349 5351 5353 5355 5357 5359 5361 5363 
5365 5367 5369 5371 5373 5375 5377 537!) 5381 5383 5387 5389 
5391 5393 5395 5397 5399 5401 5403 5405 5407 5411 5413 5419 
5421 5423 5427 5429 5431 5433 5435 5437 5439 5445 5449 5451 
5453 5455 5461 5463 5465 5467 5469 5475 5477 5479 5481 5483 
5485 5487 5491 5493 5495 5497 5499 5501 5503 ,5505 5506 5507 
5509 5511 5512 5515 5519 552155235525 5527 5529 5531 5533 
5537 5539 5541 5547 5549 5551 5553 5555 5G57 5550 5561 5563 
198 LIS'r OF FOREIGN CORRESPONDENTS. 
5565 5567 5569 5571 5573 5575 5577 5579 5581 5583 5585 5587 
55§9 5591 5597 5600 5601 5603 5607 5609 5611 5613 5615 5617 
5619 5621 5623 5624 5625 5627 5629 5631 5633 5635 5637 5639 
5641 5643 5645 5647 5649 5651 5653 5655 5657 5659 56615663 
5665 5667 5669 5671 5673 5675 5677 5679 5681 5683 5685 5687 
5689 5691 5693 5695 5697 5699 5701 5703 5705 5707 5707b 5713 
5715 5717 5721 5723 5725 5727 5729 5731 5733 5737 5739 5741 
5V43 5745 5747 5749 5751 5755 5757 5759 5761 5767 5769 5771 
5775 5777 5781 '5781a 5785 5789 5791 5793 5795 5797 5799 5801 
5802 5803 5805 5807 5811 5813 5815 5817 5821 5823 5825 5827 
5829 58315833 5835 5837 5838 5839 5840a 584158435845 5847 
5849 5853 5855 5857 58G5 5867 5871 5873 5879 5881 5S85 5887 
5889 5893 5895 5897 5899 5901 5903 5907 5910 5911 5913 5915 
5919 5921 5923 5925 5929 5931 5933 5935 5937 5939 5941 5943 
5945 fi94 7 5951 5953 5955 5957 5959 5961 5963 5965 59G7 5969 
5971 597 5 5977 5981 5983 5985 5985a 5987 5989 59915993 5995 
5997 5999 6001 6003 6005 6007 6015 6019 6021 G025 6035 6037 
6039 G048 6049 6051 6053 6055 6057 6061 6065 6067 6071 6073 
6075 6079 6081 6083 6085 6089 60916093 6095 6097 6099 6100h 
6101 6103 6105 6106 6111 6115 6119 6125 6127 6131 6133 G135 
6139 6141 6143 6145 6147 6140 6151 6153 6155 6157 6159 6161 
6165 6167 6169 6171 6179 61816182d 6183 6185 6187 6189 6191 
6193 6195 6197 6199 6203 6205 6207 6209 6211 6215 6219 6221. 
Greece. 
6227 6229 6231 6235 6239 6241 6243 6245 6247 6249. 
Iceland. 
6253 6255 6256 6257 6250 6261 62G5 G267 G269 6275 6277 6279. 
Italy. 
62816283 6285 6287 62S9 6291 6203 G2D5 G299 6301 G302 6307 6309 
631163136315 6316 63rnc 6310 G321 6335 G327 6329 6331 6335 
G337 G34-l G343 634-7 634!) 6351 G353 6355 6357 6363 63G5 6367 
G 71 6373 G375 6377 6379 6381 6383 G385 G387 6380 6391 6393 
6395 6396 G397 G399 64:03 6405 6407 G413 6415 6417 6423 642"' 
6429 6431 6433 6437 G439 G441 6443 G445 6447 6449 6451 6453 
6 Gl G463 64G5 6"1G7 G4G!) 6470 G-171 G473 G475 6477 6479 64. 3 
G4 7 G4 9 G4Dl G4.93 6405 6;:301 6503 G.307 6G ll. 6515 6517 651!) 
:--21 6023 6r-:25 6527 G52D 6531 6533 65313° 6537 (3537 c 653!) 6541 
- 4, G54: 7 634- 531 55 6555 G.357 6550 6560c G563 65G5 6567 
G,-71 -73 57 5 6579 G51 1 6583 6585 6580 6593 6505 6507 6599 
;-- 07 660!) 6611 µ615 6617 6621 G623 G625 6627 66 .... 9 
· :' GG3.- GG. 7 GG~O UG..13 6G45 6640 6651 GG53 6G55 6607 
.3. G; H GG. GGG.3 6 G7 0671 6673 6675 GG77 667!) 6G 1 66 3 
,- GC 'i . G 1 GGO GGD5 G6!)7 GG9 G699 6701 6703 67 5 
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6707 6709 6711 6713 6715 6719 6721 6725 6727 6729 6731 6733 
6735 6737 6739 6741 6742 6743 6745 6747 6749 6753 6757 6759 
67616763 6767 6771 6773 6775 6777 6779 6881 6783 6787 6789. 
Netherlands. 
6791 6794 6795 6797 6799 6803 6805 6807 6808 6809 6811 6813 6817 
6821 6823 6825 6827 6829 6831 6835 6839 6843 6845 684 7 6849 
6855 6857 6859 68616863 6865 6867 6869 6871 6873 6875 6877 
6879 6881 6883 6887 6889 6891 6893 6895 6897 6899 6901 6903 
6905 6913 6915 6917 6919 6921 6927 6929 6931 6933 6935 6937 
6939 6941 6943 6945 694 7. 
Norway. 
6951 6953 6959 6961 6963 6965 6967 6969 69716973 6975 6977 6979 
G981 6983 6985 7003 7005 7009 7011 7015 7019 7021 7023 7025 
7027 7029 7031 7037 7039 7041 7047 7049 7051 7053 7055 7057 
7059 7061 7060 7065 7067 7069 7073 7077. 
Portugal. 
7079 7081 7083 7085 7087 7089 7091 7093 7095 7101 7103 7105 7107 
7109 7111 7113 7115 7117 7119 7121 7123 7125 7127 7129 7131 




7167 7169 717171737175 7177 7179 7181 7183 7185 7187 7194c 7195 
7197 7199 7201 7203 7205 7207 7209 7211 7213 7215 7217 7221 
7223 7225 7229 7231 7233 7235 7237 7239 7241 7243 7245 7249 
7251 7253 7255 7257 7259 7261 7263 7265 7267 7269 7271 7273 
7279 7281 7283 7287 7389 7291 7293 7:.!95 7297 7299 7301 7303 
· 7305 7307 7309 7313 7321 7323 7325 7329 7031 7333 7335 7337 
7339 7341 7343 7345 7347 7349 7350 7353 7357 7359 7361 7363 
7365 7367 7371 7373 7375 7377 7379 7381 7383 7385 7389 7391 
7393 7395 7397 7399 7 403 7 405 7 407 7 409 7 411 7 415 7 417 7 419 
7421 7423 7425 7429 7431 7435 7437 7439 7441 7443 7445 7447 
7449 7751 7453 7455 7457 7461 7463 7469 7471 7473 7475· 7477 
7479 7481 7483 7485 7487 7495 7497·7499 7501 7503 7505 7507 




7545 7547 7551 7559 7561 7563 7565 7567 7569 7573 7582 7583 7585 
7587 7591 7593 7595 7597 7599 7601 7603 7605 7609 7611 7613 
• 7615 7617 7623 7625 7629. 
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Sweden. 
7633 7639 764:1 7643 7643a 7644 7645 7651 7655 7657 7659 7661 7663 
7665 7667 7672 7673 7675 7677 7679 7685 7687 76~9 7691 7694. 
Switzerland. 
7699 7703 7705 7706 7707 7709 7711 7715 7717 7721 7723 7729 7731 
7733 7735 7737 7739 7741 7743 7745 7747 7749 7751 7753 7755 
7757 7759 7761 7763 7767 7769 7771 7773 7775 7777 7779 7781 
7783 7785 7789 7791 7793 7794 7795 77<J7 7799 7801 7803 7805 
7807 780<J 7811 7813 7815 7717 7819 7821 7823 7823a 7825 7827 
7831 7833 7837 7839 7841 7843 7847 7849 7851 7853 7857 7859 
7~61 7863 7865 7867 7869 7871 7873 7875 7879 7881 7885. 
Turkey. 
7891 7893 7897 7899 7901 7903 7905 7907 7909 7911 7913 7915 7917 
7919 7921. 
XV. - ESTABLISHMENTS RECEIVING THE SMITHSONIAN MISCEL· 
LANEous OoLLEC'l'IONS .A.ND ANN·u AL REPORTS. 
354353656712514314516116519i199209249251285291317319 
351363 385 417 423 471495 503545 573 599 613 629 639 G43 660 
685 697 727 739 749 753 771 805 811 857 897 909 <J63 9G6 1005 
1009 1023 1025 1041106110811095 1099 1143 1185 1197 1199 
1205 1217 1273 1275 1299 13151317 1325 1327 134513591369 
1371 1493 1503 1537 1539 1559 1603 1639165110651719 1739 
1749 ·1821 1923 1961 1990 2011 2015 2029 2057 2ou<J 2081 2099 
2165 2199 2221 2239 2259 2277 2307 2333 2335 2347 23712417 
24~1 2473 2475 2477 2527 2549 2553 2611 2615 2617 2633 2699 
2709 2717 2731 2735 2759 2761 2817 2845 2931 2953 3019 3059 
3069 3151 3213 3295 3299 3313 3353 3705 3737 37 49 3783 3807 
3829 3867 3881 3909 3925 3945 4013 4037 4069 40<J5 411 l 4137 
4141 4151 4153 4197 4W7 4209 4225 4231 4243 4247 4251 4253 
4283 4303 4307 4347 4375 4463 4489 4519 4553 4561 4571 45 1 
4587 4601 4Gll 4675 4745 4747 4771 4775 4805 4819 4847 4879 
4 87 4<J43 4967 4973 4975 4983 5021 5035 5055 5077 5085 5099 
5105 5139 5145 5179 5183 5201 5'.?53 5~63 5271 5301 5325 5331 
534 5373 53 9 5393 5399 5401 5411 5413 5421 5451 5463 5485 
5495 5527 5531 5o53 5555 5559 5567 5581 5583 5601 5615 564:1 
5657 5659 5661 5663 5669 5G73 5677 5683 568<J 5695 5707 5713 
-721 5739 57 9 5 05 5 11 o 17 5 35 5 67 5889 5U10 5933 59 1 
50 5091 6001 G005 6015 6019 G049 G061 6067 G07f> 60 
GO 5 0!:>7 1 6127 6143 6153 6159 61H7 6171 Gl 7 G193 Gl99 
.:.,1,3 .., 1 ,-4. G..,G5 GJ91 G315 6319 6327 G3:17 6371 6387 6397 
1f G 111 Gi, L ,503 G5H) G.,2;3 654-9 G:'3137 GGOD GG33 GG27 6 .... 9 
66_,.. ;77 . ·n- G,...11 G,71 6773 6i77 6781 n'i97 6799 G803 G 13 
• 
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6821 6843 6845 6847 6863 G869 6873 6003 6915 6919 6929 6937 
6941 6943 6953 6983 7073 7089 . 7095 7175 7183 7199 7215 7249 
7259 7339 7347 7363 7371 7375 7389 7395 7407 7415 74:75 7479 
7573 7597 7599 7603 7633 7641 7657 7661 7663 75g5 7687 7711 
7715 7731 77 45 7767 7781 7805 7833 7857 7863 7867 7891 7913. 
XVL-EST.ABI-ISHMEN11S RECEIVING THE SMI1'HSONI.AN O0NTRIBU-
TWNS TO KNOWLEDGE, '.I·HE MISCELLANEOUS COLLECTIONS·, .AND 
THE ANNUAL REPOR1'S. 
_ 35435365071~5143145161165191199209249251285201317 
319 351 363 385 417 471 495 503 545 573 599 613 629 6-39 643 
669 685 697 727 730 749 753 771 805 811 857 897 909 966 1005 
1009 1023 1025 J 04:1 1061 1081 1095 1099 1143 1185 1197 ilOO 
1205 1217 1273 1275 12D!J 1315 1317 1325 1327 1359 1369 14!)3 
1503 153,9 1603 1639 16511665 1719 1739 1749 18211923 1961 
1990 2011 2015 2020 2057 2059 2081 2099 2165 2199 2221 223!) 
2259 2277 2307 2'333 2335 2347 237124172431 2473 2475 2477 
2527 2549 2553 2611 2615 261'7 2633 2699 2709 2717 2731 2735 
2759 2761 2817 2845 2931 2953 3019 3059 3069 3151 3213 3295 
3299 3313 3353 3705 3737 3749 3783 3807 3829 3867 3881 3909 
3925 3945 4013 4037 4069 4095 4111 4137 4141 4151 4153 4197 
4207 4200 4225 4231 4243 4247 4251 4253 4283 4303 4307 4347 
4375 4463 4489 4510 4553 4561 4571 4581 4587 4601 4611 .4675 
4745 4747 4771 4775 4805 4819 4847 4879 4887 4943 4967 4973 
4975 4983 5mn 5035 5055 5077 5085 5009 5105 5139 5145 5179 
5183 5201 5253 5263 5271 5301 5325 5331 5349 5373 5389 5393 
5399 5401 5411 5413 5421 5451 5463 5485 5495 5527 5531 5553 
5555 5559 55d7 5581 5583 5601 5615 5641 5657 5659 5661 5663 
5669 5673 5677 5683 5689 5695 5707 fi713 5721 5739 fi789 5805 
5811 5817 5835 5867 5889 5910 5933 5981 5983 5989 5991 0001 
0005 0015 6Q19 6049 6061 0067 6079 6083 6085 6007 6127 6143 
6153 6150 6167 6171 6187 6193 6199 6215 6231 6249 6265 6291 
0315 0310 6327 6357 6371 0387 6397 6415 6441 6501 0503 6519 
6523 6540 6557 6600 6623 6627 6629 6655 6677 6695 6711 6771 
6773 6777 6781 6797 6799 6803 6813 68:n 6843 G845 6847 6863 
6869 6873 0903 0015 6010 6fJ29 6037 6941 6943 0053 6983 7073 
7089 7005 7175 7183 7109 7215 7249 7250 7339 7347 7363 7371 
7375 7380 7395 7407 7415 7475 7479 7573 7597 7590 7603 7633 
7641 7657 7661 7663 7085 7687 7711 7715 7721 77451767 7781 
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ADVERTISEMENT. 
The object of the -GENERAL APPENDIX is to furnish summaries of 
scieuWic discovery in particular directions; occasional reports of the 
investigations made by collaborators of the Institution; memoirs of a 
general character or on special topics, whether original an<l prepared 
expressly for the purpose, or selected from foreign journals and proceed· 
ings; and briefly to present as (fully as space will permit} smch papers 
not publishe(l in the '' Smithsonian Uontributio11s" or in the "Miscella, 
neous Collections" as may be. supposed to be of interest or. value to the 
numerous correspondents of the Institution. 
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PAPERS RELATING TO ANTHROPOLOGY. 
'THE RAY COLLECTlON FROM HUP.A. IGESERVATION. 
BY OTIS T. MASON. 
"The thing that hath been it is that which shall be, and that which 
is done is that which shall be done, and there is no new thing un<ler the 
sun." 
This axiom having commen<led itself to a wise man of antiquity, finds 
a new and wider verification in the court of modern science. 
Could we glean from each or any savage tribe of earth its apparatus 
for administering to its every <lesire, and discard therefrom the perish-
able portions, we shoul<l have a technological exhibit not unlike our 
smaller cabinets of antiquities collected in a circumscribed area. 
Reversing the process, if we add to our ancient stone implements all 
the wooden, textile, leather, bone, and born accompaniments of such 
things, as they are now found in a savage camp, we shall not be far 
from a correct picture of the industries which that ancient people prac-
ticed, and we could easily guess the sort of life they led. We .ought to· 
procee<l with tbe utmost caution in tbis matter, for the following rea-
son: Human inventions, like natural objects, go in companies and af-
fect one another by contact and mutual action according to a law of mu-
tual modification. Just as the bees and the honey-producing orchids 
have become mutually modified, so have man's devices in each depart-
ment of industry acted and reacted upon one another to produce change 
of form and structure. It is not enough, then, to compare an arrow-head 
of the past with an arrow-head of the present. The student should thor-
oughly exhaust the arcbreology of a mound, tomb, camp-site, etc. He 
should also thoroughly scrutinize the industries, sociology, beliefs, and 
ceremonies of each modern tribe, in order to arrive at a broad g_enerali-
zation of past human his.tory. · 
The older archreologists anu technologists did not foresee the drift of 
modern studies, and consequently did not attend to this matter with 
the minutire now demanded. 
This fact is far from r·endering all their treasures now in our posses-
sion worthless. It only enjoins upon their successors the necessity of 
supplementing their work, and adding fourfold va!ue to their collec-
tions by a little cautious gleaning. 
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The United States National Museum possessed a fine collection of 
ethnological material from nortlieru California, gathered by Wilkes and 
later explorers down to the centennial work of Stephen Powers (Cont. 
to N. Am. Ethnol., III). Iu order to bring this material into shape to 
illustrate the whole life of the Klamath River tribes, Lieut. P.H. Ray, U. 
S. Army, undertook while at Fort Gaston in 1885 to collect material for 
this supplementary work. Most of the pieces describml iu this paper 
are from Lieute·nant Ray's collection and bear testimony to the obliga-
tion the ethnologist may · be urnler to an army officer who will thus oc-
cupy economically the _leisure of post duties. 
Hoopa Valley Reservation, established in 1864 (Ind. Aff. Report, 
1864, 1865, 1866), is 16 miles long and 12 miles wide. The valley con. 
tains 1,200 acres ot: arable land, which lies on botll sides of the Trinity 
River 8 miles above its junction with the Klamath. 
This romantic spot is reached by two days of mule travel from Arcata, 
in Humboldt County, 40 miles away. The whole distance presents an 
unchanging wiluness of mountain scenery, varied with somber forests 
of red wood, aml occasional patches of grazing land. 
In all this journey the traveler's commuuion witli nature is little 
interrupted with signs of human habltation until his eye rests on Fort 
Gaston, at the south side of Hoopa Valley. 
In the northern part of California, west of tile Coast range, dwelt 
formerly the following stocks of Indians, speaking languages so radically 
different that philologists are unable to ascribe to these languages a 
common origin. 
(1) The Pacific slope branch of the Athapascan or Tinnean stock, in 
the extreme northwestern corner and far nortltwar(l into Oregon. 
(2) Ehnikan, or Karok, between 123° west and Klamath River. 
(3) Shastian, 41° to 43° north, 1220 to 1230 west, in round numbers. 
(4) Weitspekau, or Yurok, around the lower Klamath. 
(5) Weeyotan, or Wishoskan, on lower Eel River. 
(6) Kopean, or Wintun, west side of Sacramento River. 
Upou the Hoopa Reservation were placed by the Government, in 1864, 
a number of bands scattered around Trinity River. To them were 
added ub ·equently, the Redwoods, Seaws, Mad Rivers, and other 
from the neighborhood. These bands have been at various times 
named a follows (Spalding's Rept., 1870): 
lloon ·olton (Ath.) = Hunsating (Powers). 
Mi colt (Ath.) = Mi ktit (Powers). 
aw mill ( rhc p Cernalton ). 
o tler (Ath.) = Ilo ler (Power ). 
rnalt n. 
atil n (Ath. ) = fitilti (P w r '). 
ntu k ( 1th.) = lauk(Lt. i aiikcteteni Youtochetts · Yahnih-
' ' ( r · y c n 1 :\ u ·). 
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Tishtangatang (Ath.)~Tishtanatan; · Siaws (ilth.)=Saiaz ([nd, Aff. 
Rept.); Humboldt. 
The Indian Affairs reports of the last ten years have given Hunsa-
tung, Hoopa, Klamath River, Miskut, Redwood., Saiaz, Sermalton, 
Tishtanatan. 
Mr. Powers: (Cont. to N. Am. Ethnology, Vol III, 73) enumerates 
tlte Hunsatung, Miskut, Hosler, Mitilti, Tishtanatan, Waykat, Chail-
kulkaituk, Chantakoda, Wissomanshuh, Miskeloitok, Hasslintung. 
Commencing with 1865, the population of this reservation has been 
reported as follows: (5) 650; (6) 623; (7) 550; (8) 725; (9) 975; (1870) 
874; (1) 750; (2) 725; (3) 725; (4) 666; (5) 716; (6) -- ; (7) 427; (8) 
427; (9) 415; (1880) 414; (1) 480; (2) 510; (3) 508. 
Although a great majority of these bands belong to the Athapascan 
stock their arts have been so long in the leading-strings of this salmon 
prolific, acorn and redwood abounding region, that in houses, dress, 
implements, and products of industry they do not differ from their im-
mediat'.3 neighbors. Lieutenant Ra,y gathered his specimens from the 
Natano (Tishtanatan) and Kenuck (Klamath Riy·ers), both assigned by 
Mr. Dorsey and Mr. Mooney to the Athapascan or Tinnean linguistic 
stock. 
The Hupa of former times are said by Mr. Powers: (Cont. N. Am. Eth· 
nology, III, 72) to have been the finest race in all that region next after 
the Karok on the lower Klamath, whom they excel in statecraft. "They 
were the Romans of northern California in valor and the French in lan-
guage. They hold in a state of semi-vassalage (I speak always of abo-
riginal acts) most of the tribes around them, except their two powerful 
neighbor~ on the Klamath, exacting from them annual tribute in the 
shape of peltry and shell money, and they compel all their tributaries 
to this day, to the number of about a half dozen~ to speak Hnpa in com-
munication with them. 
"Although they original1y occupied only about 20 miles of the lower 
Trinity, their authority was eventually acknowledged about 60 miles 
aloug that stream, on South Fork, on New River, on Redwood Creek, 
on a good portion of l\Ia<l. River, and Van Dusen's Fork; and there is 
goo1l reason to believe that their name was scarcely less dreaded on 
lower Eel River, if they <lid not actually saddle the tribes of that val-
ley with their idiom." This language a,pplies to the Hupas before the 
mad hunger for gold bad peopled California with human wolves. It is 
a startling but eloquent commentary upon their treatment all(l education 
to read later on: "The Hu pas are not to-day any more enlightened, ad-
vanced, progressive, industrious, or better off in any way than they 
were when the reservation was established about twenty years ago." 
(Incl. A.ff. Rep., 1881, G.) 
HAilI'.l'.A'.l'IONS .AND WOOD ·WC•RKTNG. 
The hills skirting the Trinity and Klamath Rivers are covered with 
red woo<l trees, most gr~tefql wood to savage artisans. Their soft trunks 
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have b,ad much to do with tile manner in which houses, boats, t~tc., have 
been made. On the southwar<l slopes of tl10se hills bal)itations are built 
to catch the more direct rays of the sun and to sl:i1eld the inhabitanta 
from the merciless north win<ls(Fig.1). With the art of the house-builder 
two implements in the Ray coliection are intimately connected, the 
stone hammers (Figs. 2, 3, 4) and the elk-horn weuge (Plate X, :Fig. 79). 
The hammers are of dark~ heavy schist or basalt, bell-shaped, an<l fre-
quently with greatly expanded. tops or pommels. While the specimens 
agree in general outline, there is not the same couveutionalism and fin. 
ish that are found farther north. 
These hammers are still used by the old men among the Hupas, but 
none of them are able to make one. Those now iu possession are much 
battered, have been han<led down for generations,_ and are high1y ven-
erated. 
The w·edges are made of the antler of the wapiti or American elk 
( Ccrvus canadensis, Estleben), and are extremely hard. A close in-
spection of any collection of so-called bone implements will reveal a 
large percentage made of this substa,nce. These antler wedges are used 
by canoe and house builders to split the red wood logs. By means of 
stone axes and fire a tall straight red wood was felled or one already 
fa,llen cut the proper length. By m·eans of a row of antler or wooueu 
wedges and the stone hammer just described, deftly administered, slabs 
aud puncheons of required size were removed, and when necessary 
adzed down to a tolerable evenness. 
Especial care should be taken to distinguish these bell-shaped ham-
mers from pestles (Fig. 52d). ']he latter are designed to mash, tritu-
rate, or macerate something in a mortar of wood oi stone. Coming in 
contact with the mortar chiefly at the edge of its base, the pestle must 
necessarily have a rounded bottom, and it may be safely asserted that 
no savage ever flattened or hollowe<l the bottom of an implement and 
carefully squared its base for the purpose of knocking the rim off the 
next moment. 
The malliet or stone hammer is designed to strike a wedge or handle 
of wood, bone, antler, etc. Coming in contact with these softer sub· 
stance in the miudle of its base, that part of the mallet is usually 
flattened or convex. The edge may be fractured, but it is seldom worn 
away. 
llou of the Yurok and Karok were sometimes constructed on level 
arth, but generally they excavate<l a round ce1lar 4 or 5 feet deep and 
12 t 15 in diameter (Fig. 1). Over this they built a square cabin of 
·plit I ole or puncheon , plante<l erect in the ground and covered with 
flatti h puncheon roof. The ate and slept in the cellar (it being only 
pit, not ov re , exc pt by the roof), squatting in a circle around the 
fir , and tor th ~ir up 1i on the bank above next to the wans of 
the cabi · r l r th y t k a puncheon about 4 feet wide, set it up 
at one orner of the ca in, and .vith infinite scrapings of flints and elk-
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borus bored a round hole through it, bare]y large euough to admit the 
passage of au Indian on all fours. The caibin being built entirely of 
wood and not thatched accounts partly for the llealtlly looking eyes of 
tlie Klamatll tribes. • A space in front of the cabin was kept clean-swept, 
and frequently paved with cobbles, with a larger oue placed each side 
of the door holes, and on this pavement the squaws sat weaving baskets. 
The assembly chamber of the Karoks in Ualifornia is wholly under-
ground and oblong, the dimensions being 10 feet by 6 feet and about 7 
feet high. The roof is flattish and level with the earth. It is puncheoned· 
up iµside anll air-tight, except the hatchway at the side. 
This structnre is ~1sell as club-room, council-house, dormitory, suda-
tory and medical examination room. No squaw may enter on penalty 
of death, except to stand her examination for M. n. 
During- cold weatller perpetual fires burn., and there are enough in eacli 
village to furnish sleeping room for all adult in.ales thereof. The wood 
is gathere<l by the meu. (See Powers' Cont. N. A. Ethnol., III, p. 25, 
for curious manner of cutting this wood. Also his frontispiece for a 
picture of the sweat-liouse). 
Another style of lodge very seldom seen was as follows: A circular 
cellar 3 or 4 feet deep and 12 feet wiqe was dug and the side walled rip 
with stone. Around this cellar, at a distance ofa few feet from the edge 
of it, was erected a stone wall. On this wall they lea.ned up poles, pun-
cheons, and broacl slieets of red wood bark, covering the cellar with a 
coni'cal:shaped inclosure. · 
Sometimes the stone wall, instead of being on the inside of the wig-
wam, supporting the pbles, was on the outside, around the end of the 
poles, and served to steady them; 
Shiftless Indians neglected to wall up the cellars either with stone or 
"·ood, leaving only a bank of earth. In the center of the cellars was a 
fl rn-sided . fire-pit, wallell with stone, as in the common square cabin. 
This cellar was both dining-room and dormitory; a man lying with bis 
,head to the wall" had Lis feet in comfortable position for toasting before 
the fire. Under his llead or neck was a wooden pillow a little rounded 
out on top. (Fig. 5, Powers', p. 74.) 
The most lrnmlJle dwelling of all is called the '' wickiup," whi-0h is little 
more than a booth, witlt wind-break on the north side, awning overhead, 
.and the minimum of comfort and safety everywhere. 
'l'lie Hupa houses are said to have been half cellars, half shanties, the 
eaves of the roof only a foot or two from the surface, in which they slept 
on the ground, formerly on skins, latterly on blankets, their pilJow-blocks 
of wood J2 inches Jong at the top, 3 inches wide, and four inches high. 
resemblin'g the neck part of an ox-yoke inverted (Fig. 5). The North 
American Indians llid not generally use such head-rests, which are 
very common in China and.Japan and among the two Oceanic races-the 
.Malayo,Polynesians and the Papuans. Lieutenant Ray says that many. 
of the old people still use tliese pillows, Stephen Powers also mention~ 
H. Mis, 170-14 
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them, and si=mt an example to the National Museum in 1876. (Cont. to 
N. A.m. Ethnol., III, 74). 
Another article of furniture in this meagerly-furnished household is the 
low stool of wood in form of a, truncated cone, 11 inches wide and 3 
inches high (Fig. 6). There are no tables, neither carpets nor hangings, 
except as the well-tanned buck-skins arnl pelts on floor and wall perform 
the functions of tapestry and curtains. 
DRESS AND ADORNMENT, 
The native dress for every-day wear among tltc nortltern Californiauln-
<-lians was formerly very meager and little varieu (Powers, Cont. N. A. 
Ethnol., III, Figs. 2, 3, 5, 6, 8, 23, 28, 30, 31). For the body, the robe of 
tanned deer~skin or of pelts sewed together (Fig. 7) sufficed for both 
sexes. Among Lieutenant Ra,y's collectbn is a mau:s cloak of deer-skin, 
made of two hides of young deer sewed togetll.er, or rather each side 
consists of three-fourths of a skin so united that the two tails bang down 
below and the two necks extend around the shoulders of the wearer, 
fastening in front. 
The ordinary head covering for the men was formerly a hood of skin 
or leather ornamented, but the women wore the daintiest cap in the 
world, a hemispherical bowl of basketry made of a tough fiber twined 
with the greaitest nicety and embroidered in black, brown, and yellow. 
(Plates r, n, rn, Figs. 8-'..M?,) The body weaving is done with the brown 
fiber, showing on the iuside and occasionally on the outside in narrow 
bancb, figures, and diaper work. Most of the outer side is ornamented 
by overlaying ·each strand of the brown with a strip of tough grass in 
natural color or dyed, or with a strip of the black stalk of the maiden-
hair fern. In twining her weft, the savage weaver managed to keep 
these colored grass strips outward, although she would for variety occa-
sionally hide the gr~ss and reveal the bo<ly brown. The patterns are 
produced by a never-recurring va~iety of' fillets, bands, triangles, and 
parallelograms which please tll.e eye by their form and color, bnt which 
are the ea iest of all to produce, requiring only careful attention to 
counting stitche . 
The shoes of the Hupas and of the other Indians of this region are 
made high like gaiters aml are cut from a single piece of buck kin 
(Plate rv, Fig . 26-31) sewed up at the back rather carelessly by a buck-
nkin cord a in ba ting. Down the instep a curious seam is formed a 
follow (Fi"', 20): llle two edges of the leather are slightly split, they 
are th n 1 ronght together a in joiuiag the edges of a carpet. A loo e 
'?r of in w i · l· i along the two edge and a whipped stitching of 
~mew. mad t j in he two inner margins of the e<lges of the buckskin, 
rn l ·1 g at the am tim the loose cord of sinew. 
\ h n h · ·h e i · r un ll out, th two outer wargins of the leather 
comet geU1er u ·11 u ·ille of the hoe a,nd conceal the ewing alt -
geth r. n al of the thick portiou of tlic elk-hide orof twinecl 
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matting is worn by some tribes (Fig. 30); and also a nicely woven leg; 
ging of soft basketry (Fig. 31). The .latter, however, belong to full or 
ceremonial dress. 
The ceremonial costume of all the Indians in the region under consid-
eration is most elaborate, free use being made of pelts, buckskins, and 
paint, and of feathers especially. A few pieces of costume gathered 
by Lieutenant Ray will be described in detail. 
Hats of elk-skin, tanned and painted, are made in the following man-
ner (Fig. 32): A strip of elk-skin about 7 inclles wide is cut in shape_ of 
a right trapezoid, measuring 19 inches along the upper edge and 22 
inches along the lower. The two ends are sewed together with two-
ply sinew thread by a row of blind stitches, visible on the inside and 
not on the outside of the hat. The body of the hat is painted red. 
Four panels or cartouches are bounded by blue lines, from which ex-
tend inwardly points and wavy lines. The interior of the spaces is 
in white pipe-clay. A tal.l goose-feather plume arises in front, and a 
pendant owl feather hangs behind. The strings are of calico rag. 
Such hats are worn by young men at a dance wllich is given when 
they attain the age of 20 years, ·at which they are admitted to'tbe coun-
cils of the bands. · 
Head bands of soft deer skin are worn, 14½ by 5 inches, ingeniously 
ornamented with rows of different material recalling certain types of 
Eskimo embroidery. (Fig. 33.). Along the bottom will be a stripe 1 
inch wide formed of deer-skin with the hair on, pointed upwards, and 
shorn straight above. Over this may be a broad stripe 3~ inches wide 
formed by many breasts of blue jays. This, too, is succeeded by another 
band, perhaps of deer-skin. _Furtlier up a stripe formed of black and 
white triangle alternating, the former · of feathers, the latter of deer 
hair. Above all a row of nearly a hundred pompons of wood-pecker's 
crest. The back is stiffened with several vertical splints set in like 
modern whalebone. Along the sides two buckskin flaps lap over at the 
back of the head. Lieutenant Ray says that such articles are used as 
money. They are worn by men at festal dances, and used as a medium 
of exchange. In traffic the value is about $30, and Stephen Powers 
speaks of an inferior one for which the owner refused $60. · 
Hair ornaments for the dance are made of strips of ltaliotis shell 
(varying from 4½ to 1 inch in length and oblong, though irregular in 
outline) and pierced at one end. Through this hole a loop of leather 
string is passed and wrapped in three places with a strip of yellow 
grass for ornament. Two bunches of these pendants, nine in each 
bun.ch, are connected by a string just long enough to reach over the 
head and permit the pendants to hang gracefully on either side. When 
shaken these bunches produce a pleasing sound. 
Every attractive object is laid under contribution in the Hupa head-
dress, otter-skin, wings, crests, necks, tail feathers of flickers, wood-
peckers, ducks, blue jays, fox-skin, pretty shells, dyed grass, quail-
skins, etc. (Plates v, vr, Figs. 34-4:1.) 
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Tlle neck ornaments of tlle women iu tllis regiou are \Tery pretty aucl 
of great variety, being wrought chiefly from nuts, shells, beads, grass, 
feathers, and leatlrnr. Necklaces arc frequently rnau.e of the seed of tlrn 
piiion tree by grinding off both ends, removing the fleshy pmtiou and 
stringing. When the ends are grounu. off diagonally and the seeds 
strung, alternately leaniug to right and left, they form a pretty zigzag 
effect ou their_ strings. Smaller pine seeds are fonned into necklaces 
variegated here and there with white beads or shells. A valuable speci-
men in this line is a necklace of nine lmn<lred shells of Olivella b~Jlicaf.a 
strung by grinding off tbe apexes. 
A very pretty kinu of woman's neeklace is made of bunclles of grass 
cord aud several cords in eacll bunch. Each cord consists of a buucll 
of grass leaves, seweu. with a delicate cord of grass thread anu. at iu-
tervals with bands of yellow, red, and black yarn, tlle cord when 
served being less than one-eighth inch thick. Hanging on the neck, 
this-crescent-shaped object forms~ very attr~ctive ornament. The shcH 
necklaces are of three varieties, dentalfoni a,nd oUvella strun g length-
wise, disks of olivella strung as wampum, and cylindrical necklaces of 
clam-shell disks. · 
Dance dresses of deer-skin · are worn by women on occasions of cere-
mony. There are three of these of extraordinary elaborateness iu 
Lieutenant Ray'~ collection, in general outEne alike, and differing only 
in details. (Fig. 42.) They are mada of soft deer-skin, a little over 3 
feet long, 2 feet 9 inches wide 'at bottom, and widening upward. At 
the top two strips are left about a foot long, ~o come over the shoulders 
as lapels. Tlle lower 9 inches of the bottom are slit into strings one-
eighth iuch wide. To increase tue fr.inge a series of holes is made 
across the bottom, 2 inches above the top of the fringe, ¼ iuch apa,rt. 
lnto the first pair of holes two long strings of buckskin are looped 1uak-
ing four strands of fringe. The inner one of these boles auu tlie ucxt 
hole receive two more- string , and. so ou. Excepting the two e11<l ones, 
each hole has four strands passing through it. Hereby we have a yer.v 
1.J.eayy fringe of buckskin, sometimes hanging down 18 iuclles. Tim 
body of the cloak or cape i · plain. The upper part, formiug a turu-
down collar and lapel, is Ycry gracefully uccorated., thus : 
About G incbe are slit into much narrower strand.s than those at tlrn 
bottom. Each trand i. wrapped with the gra ses used in basketry 
aTJcl with mai<l n-hair fern to produce patterns. AU or tlie e stranll · 
are gath ·r at the op of th, wrapping l>y a row 9f twined w aving 
with th c r 1 ed in making uct ·. Tlieu half an inch of naked 1 ,a,tlJ.er 
· tiforr. i · 1 ft: :uccc <led hy a, row of twin <l weavino-, half an iuch of 
wn PP· l ·traml: h, lf ~ n iuch of uaked strancl, 1 incll of \\T .. tppiog 
'.Jin ·b '· f 11, 1· d trall(l:, h, lf an inch f wr, pp,ino-, a narrow .-trip of' 
11.1.l· <l ·tn n<l f wrappiwr f' rnk .tl str, ml:, half an inch f 
\'IUJ>piwr ancl finally h' ~n<l · of th ·trancl · as fring . In one ca ·ea 
bra:· wi "' biml l i: nt ch t str nll to mn,1 ~ a j iugling 
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sound. The alternation of bands of straw and leather of different 
widths, the triangular gradines wrought by serving adjacent strands 
with a different number of wraps, and the graceful appearance of the 
fringe make of these dance cloaks very attractive objects. No two of 
these are alike in the sequence of colors, the. width of stripe, or depth 
of fringe. 
The cinctures worn by women, and many other specimens in the mu-
seum from. this region, are constructed on the same plan, so that the de-
scription of one of the most complicated will include all the rest (Fig. 43). 
A whole buckskin is folded in the middle. At the creased portion 
about 3 inches are left whole. The tailor slits the rest of the skin into 
"Rhoe-strings.'' Then she folded the skin three ply, as you would a 
sheet of letter paper for a long envelope, and. sewed the under-cut strip 
together so as to keep the skin from unfolding. Commencing at one side 
she gathered twelrn strings into a cable, taking four strands from ~ach 
fold of the skin, and wrapped these for about 3 inches into a cylinder 
with broad strips of yellow grass. Con tiuuing all the way acro·ss she made 
series of these cables, inclosing in each twelve strands. With buck-
skin string by twined we:1Ving she united all these cylinders together at 
their lower ends, wrapping each strand with yellow grass. She intro-
duced here and there the b~ads and pifion seeds so as to form bands 
across the cincture. About 5 inches of ·the. bottom of each strand were 
served with a kind of braiding now to be described. A very long, tough 
strip of straw folded by its middle around one of the buckskin strands, 
crossing at the opposite side, the ends are alternately turned back and 
tucked through the last fold, giving the appearance of a rough four-ply 
braid. This ingenious trick of imitating braid in the administration of 
one or two strands has been elsewhere noticed on the borders of basket-
work bowls. (Smithsonian Report, 1884; Pt. II, pl. xxxr.) 
A girdle or sash made of grass and buckskin is also worn by women. 
The mode of manufacture is so entirely aboriginal as to demand a mi-
nute description. (Fig. 44.) Take a strip of buckskin about 3 feet long 
and 3 inches wide aml cut all but a short piece at one end into strings, 
whic-h should be rolled. Provide a quantity of fine, shredded sinew 
and strands of yellow grass. Stretch the eight leather strands so as to 
be about one-eighth of an inch apart. Begin at the end'where the strings 
are not cut apart, lay a thread of sinew across the leather strings at 
right angles and pass a strand of grass between each pair of strings, 
around the sinews, and back. Now bring the sinew around the outside 
string and across as before and double all the straws over it, and back 
between the strings. Tlie straws are carried back and forward between 
the strings in a zig-zag manner around the sinew laid across each line. 
In this weaving with three elements Bru~sels carpet is somewhat antic-
ipated. There is also a cnrious dance wand made of basket-work, which 
i carried in the hancl during the dance. (Fig. 45.) This is a mat 
of twinetl. geass cloth about 18 inches square woven in bands and 
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triangular patterns, black and rod. A. rod is sewed into each of two 
opposite ends of this cloth and these rods brought together so that the 
rods lie parallel, their ends projecting like the boom of a vessel. The 
ends of the wallet thus formed are closed by bits of cloth and the euds 
of the rods covered wit~ red cloth, one end having a plume of bird 
feathers. Among the Wilkes collections from this region is a carved 
bone nose-plug, with feather ornaments at the ends. (Fig. 49.) This 
form of adornment is not common at present, as no specimens occur in 
the collections of later explorers. 
The necessary accompaniment of the dance costume is the toilr.t of 
the hair and face. Tattooing is done with the soot of the pine tree, 
macerated in deer's marrow. The juice of herbs is also em.ployed. 
Then, again, there are vermin tools, consisting of a paddle-shaped. 
scraper and a crusher. (Figs. 46, 47.) ·One of the former in this collec-
tion (77197) is of cedar, 13 inches long, made very smooth, and polished 
at the end by long use. The other is of the white portion of elk horn, 
resembling ivory, diamond shaped, with one end rounded, 7l inches 
long, and nowhere over one-quarter of an inch thick. It bas the ap-
p'3arance of old Eskimo ivory implements, amber-colored by long use. 
The rounded side is covered with the triangular markings so much 
affected by this people and apparently transferred from basketry. 
The crusher is a cyli_ndrical section of an elk's femur, G¼ inches long. 
The 'modus operandi is to stir up the vermin with the paddle and to 
crush them and their eggs by placing the crusher under the hair ancl 
pressing it witb the paddles. 
The hair-brushes of the Hupa are µiade of rigid vegetable threa<ls 
and root fibers about 6 inches long (Fig. 48), by donbling the stranus 
and inclosing them like the hairs of a, white-wash brush in a handle or 
grip of elk skin scwecl fast. The ubiquitous paint mill is made of granite 
or schistose rock, napiform, about 4 inches in the long diameter, with a 
globose depression from 2 to 3 inches wide at top. The cup is coated 
with ocher and becomes extremely smooth from constant mulling. 
PREP .A.RATION .A.ND SERVING OF FOOD. 
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hunted and shot with arrows or caught in rude snares set for them. 
The fruit of the chase, with the &.corns, thus constituted the winter sup-
ply of food almost exclusively. 
Spring brought new viands. Early vegetation furnished abundance 
in the form of young leaves and stems of succulent plants, with their 
roots attached, and various species of clover, which were gathered in 
large quantities and eaten. This was the season when the squaws 
might be seen setting out in procession, each with a basket swung upon 
her back, furnished with a piece of wood about 3 feet in length and 
sharpened to a poirit at both extremities to dig up roots, worms, etc. 
This was the season also when fishing commenced, sometimes earlier, 
sometimes later, according to the subsidence of the high water and 
other circumstances. 
The summer months prolonged the same supply, with the addition of 
Indian potatoes, or soap-root, as it is called by the whites, a large and 
nutritious bulb which grows abundantly upon the hills, and various 
kinds of wild fruits and nuts, together with the rich, fat salmon. This 
was the feasting time par excellence of the California Indian. (Ind. 
Aff. Rept., 1865, 116.) 
Both the land and the water yield an abundant supply of food to the 
natives in this region. 
The vegetable food is gathered chiefly by the women, while it falls to 
the lot of the men to ransack the forests and the waters for game and 
fish. The outfit of the primitive gleaner, miller, and cook is worthy of 
special description, inasmuch as we are able to follow her steps from 
the beginning to tlle end of her laborious journey. While no edible 
root or fruit was despised, the oaks furnished the chief breadstuff, 
The acorns were gathered in an psier b.amper, about 16 inches high and 
20 inches in diameter (Plate vn, Fig. 50), built up by fastening the 
osier warp by means of a twined cord of the same material, · the meshes 
abonL !tbs by ½th inch, quite uniform in size. -Around the top ran six 
or ~even rows of close-t1vined weaving with brown rush and grasR, in 
which tb.e brown and the grass color alternately covered one another. 
That is, by using two colors the weaver could bring either one into view 
ad libitwn. This form of basketry is used by the women in carrying 
loads, supported by a band across the forehea<l. Filled with acorns 
this hamper was placed on the back and held in position by means of 
the carrying pad (Plate vnr, Fig. 51), consisting of a disk of mat 5 by 
4 inches, made by coiling loose, native-made rope, and sewing the coil 
with thread of grass. To each end of this pad is fastened, by a two-
pronged attachment, the band of rope which passes around the back of 
the head to hokl the pad in place. This consists of rope served with 
fine native twine. A collection of this type of pads from different tribes 
of men, as worn by the human beast of burden, would be an instructive 
chapter iu the progress of our race, marked by the passage of the · pad 
from the forehead to the crowu, and of the carrier from a half-prone 
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savage harvester to arr arrow-straight Italian water-carrier. About tlte 
middle of October the Indians of northern California beat the acorns 
from the trees with long poles, and carry them home in deep conical 
baskets. The squaws remove the hulls by holding an acorn on a stone 
and giving it~ slight tap with a stone pestle. The nuts are then dried 
and beaten to powder in a hollow of a rock. The flour is soaked a few 
hour~ in a large hollow scooped in the sand. The water draining off 
carries away the bitterness. It is then cooked into a kind of mush in 
baskets by means of hot stones, or baked into bread in an underground 
oven. (Cont. N. A . Et.bnol. III, 421.) If the harvest is of seeds rather 
than of acorns, they must be winnowed. This is done in a shallow bowl 
tray of the closest twined basketry, which the good woman has not f~ile~l 
to decorate with geometric patterns, following that incomparable artistic 
instinct which is the heritage of all the people who breathe the air from 
the Pacific Ocean. Further inland among the Ute tribes a hot stone•is 
trundled around in this tray to partially roast the seed as well as to 
consume the chaff. , 
If the harvest of seeds or acorns is not immediately needed, it is 
stored in close granaries or in open-work baskets. (Plate vn, Figs. 5:3 
and 54. 
The miller's apparatus is the most intricate in the evolutionary series 
short of the quern, and consists of five parts, the mat or tray at the 
bottom (Plate VII, 52~), the mortar-stone (52b), the hopper (52c) the 
pestle (Fig. 56 and 52d), and the grass-root broom for sweeping up the 
grist (52d). This affair is quite widespread, including the territory 
of two classes of basket-weavers, those that twine and those that coil 
their work. (See paper on basketry, Sm. Rep. 1884, IL) 
The basket-tray piays the part of the cloth under the hand- mill to 
receive the grist when the hopper and stone are not glued together. 
The bowl-shapeu basket hoppers vary slightly in size ancl much in 
adornment. .But Ray's specimen is 10 inches wide at the top and has an 
opening 3½ inches in the bottom. (Plate vn, Fig. 55, also Fig. 52c.) The 
\veaving of this specimen is very intricate. The wq,rp is of osier radiated. 
Commencing at the lower edge the weft proceeds as follows: Two rows 
of plain twined osier; four rows of three-ply twine, commencing with two 
strands of osier and one of brown bast, and ending with three of brown. 
The greater part of the bocly is made of brown and black bast twi uecl io. 
two-ply, but the white color is produced by overlaying either of these 
two color with a strip of grass leaf which the weaver knows how to re-
veal or conceal on the outer portion. The geometric figures aro in black, 
rown, and gra color. The marO'in i very curiou ly wrought, as fol-
l w : The en of he warp o ier, are ent down ward and plaited into 
an ight-ply braid a h n · cut off on the in i.de. As the braid 
p h w, rp o. i r it L I 1 i. 
at an n ,..,.1 f - d rrr 
lli h pp r i. u 
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placed on the ground, and a, fiat stone placed on the basket. The hop-
per rests on the stone to hold acorns, manzanita, berries, etc., in place. 
The margin is held in the left hand while with the right the pestle is 
brought to bear upon the acorns or grain. In more southern portions 
of California tlie basket i3 glued to the stone with pitch. A fnll outfit 
consists of one hopper, one stone pestle, one lar,ge shallow basket, and a 
smooth flat stone from 12 to 18 inches in -diameter. A larger hopper, 
more plainly ornamented~ measures 18 inches in diameter .at, top, with 
an opeuing at the bottom of 6 inches diameter. In the two-ply and 
three-ply twine, in the deft handling of grass lining, the strengthening 
rods anrl plaite1l margin, this specimen resembles the last, excepting 
the black color. Here we have only the osier, brown and grass color. 
Mr. Livingston Stone collected tw,) very similar specimens from the Mc-
Cloud River Indians living in the vicinity of the Hupas, and Mr. Powers 
oth°ers from the Tnle River country. These last are similar in form, but 
the stitch of the basket is entirely different, being the very be,autiful 
coiled stitch of the Yuroks and other tribes of c_entral and southern Cali-
fornia. (Smithsonian An. Rep. 1884, Pt. II, pl. xrx. ) 
A basket forming part of the outfit of the acorn grinder is 21 inches · 
in diameter and 6 inches deep. It is closely woven by twining in brown 
and grass color, forming a trefoil pattern. 
The rudest pestles are formed by knocking off the edges of a piece 
of hard rock with a :flint hammer-stone. These may be ground down 
to symmetrical form upon a tlat sandstone kept constantly wet. (Fig. 
GG.) . 
Mr. Powers tells us that bread or mush is made from the acorns of 
the chestnut oak ( Quercus dens(flora), which are first slighly scorched and 
then pounded up in stone mortars. (Plate vn, 52.) The meal thus. 
prepared is wet with water and the mixture poured into little sand 
pools scooped in the river beach, around which a fire is made until the 
stuff is cooked, when the outside sand is brushed off and the bread is 
ready to be ea.ten. (Powers Cont. HI, 50.) 
The Hupa, cook their mush in a basket pot not unlike a'' dinner-pot" 
in shape. (Fig. 57.) Smooth, clean bowlde!'s are ·heated and dropped 
into the mush, which is stirred with a strong mush-stick or paddle. 
(Fig. GS.) . 
Frying-pans of lapis ollaris are also used in cooking cakes. These 
are carelessly rectangular in shape, say about 10 inches long, half as 
wide, and au inch thick. In addition to these are many small baking 
dishes of lctpis ollar-is, like the so-called indivi<lual pans in which civil-
ized cakes are baked. rhis fo~m should be especially noticed. The 
Hupa Indians use them for cooking a kind of bread made of acorn-meal. 
( Wheeler VII, 102.) Among the so-called paint dishes in arcbreological 
collections are many of soapstone anu other soft material not at an 
suited to rubbing up paint. We have here a much more rational ex-
planation of the proper function. 
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For eating their mush the Hupas employ a, rather pretentious spoon 
of horn (Fig. 50), l>owl-shapeu. like that of a large kitchen spoon. The 
handle is short and zigzag with a spoon-shaped grip at the upper end. 
The typical characteristics are the zigzag or notched handle, the pro-
jections like qitillons near the bowl, and the spoon-shaped grip. Quite 
a number of spoons from the Klamath area present these marks. For 
savage spoons these are small specimens, but they are much larger than 
ours. It must be remembered, howC\~er, that the Indian dips his food 
from a common pot, and that his spoon is rather more of a ladle and 
soup plate than a mere conveyer from a dish to Lis mouth. The eater 
holds his spoon near his mouth in his left hand and alternately con-
veys a morsel therefrom to his mouth, sipping the liquid portion from 
the rim as from a porridge bow 1. 
On the testimony of both Mr. Powers and Mr. Purcell, a specie~ of 
. food not enticing to civilized stomachs is relished by the California sav-
ages. , When the rain falls in autumn enough to give the earth a thor-
ough soaking and the ~ngle-worms begin to come to the surface, then 
the Yuki housekeeper turns her mind to a good bowl of ·worm soup. 
Armed with her "woman stick," tlie badge of her sex, which is a pole 
about 6 feet long and ii-inches thick, sharpened and fire-hardened at 
one end, she seeks out a piece of rich moist soil and sets to work. 
Thrusting the pole into the ground about a foot she turns it around 
in every direction and so agitates the e·arth that the worms come to the 
surface tn large numbers for a radius of 2 or 3 feet around. She gathers 
and carries them home and cooks them into a rich and oily soup.')(: 
Mr. Purcell says: "The Indians of Round Valley go out when tbe 
ground is wet to catch angle-worms. They ta,ke a po1e, sharp at one end, 
and punch it as deep as possible in the eartli. They then work it back 
and forward and in a short time the fish worms, made uncomfortable by 
the extra pressure, will begin to crawl out. These worms are eaten raw 
or made into soup." 
While trcati~g of the food customs it may be well to speak of the 
cl , ely woven food or tab1e mat , the pretty salmon dishes of twined 
op nwork basketry in osier. (Fig. 60.) For tlrn warp six osier rods are 
ornrl::t.hl by six others at right angles, and held in place by an osier 
wrapped around the outside of the crossing. The warp rods are then 
separat cl radially and held by three coils of close twined weaving. 
Tb coil is then continu d in open work, each tum removed farther 
a it pa ses outward. New warp rod, are addeu at each turn to keep 
the me hes at a uniform width. There is no fastening off at the mar-
gin the twine la.·ping the nds f th oft o. ier sufficiently to hold. 
Th e tray-like ba kets ar about 1 foot or mor in diameter and 3 
i h d . Th y ar u to rv up almon. 
, lm · I· t f 01 n willow work, 10 and 11 inch . wid , 3~ deep, 
'r £ rm d 1 · , ri . f w, rp-. iicl·. n . ix nth of an inch thick and 
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the same distance apart, held .firmly in place by a continuous coil of 
twined osier about three-fourths of an inch between the turns. Four 
radial bars of black break the monotony of the fabric and produce a 
pretty effect. 
PIPES AND SMOKING. 
The Indians of nortl~ern California smoked formerly a wild tobacco, 
Nicotiana quadrivalvis (Gray), N. plumba,ginijolice (Bolander). It was · 
smoked alone or mixed with dry mauzanita leaves (Arctostaphylos 
glauca). Mr. Powers says that it has a pungent, p'eppery taste in the 
pipe, which is not disagreeable. 
The pipes are conoidal in shape, and are either of wood alone, stone 
alone, or latterly of stone and wood. combined, as will appear further on. 
(Plate VIII-IX, Figs. 61-73.) The beginning of such a pipe would be a 
hollow reed, or pithy stem, witll the tobacco <.l.eposited in one end. A 
plain cone of wood fitted for smoking starts the artificial series. (Fig. 
61). Rude pipes are. cut out of one piece of laurel or manzanita and 
shaped like a fisherman's wood maul or one of the single-handed war-
clubs of the Pueblo Indians. (Fig. 62.) The length of stem is about 11 
inches; length of bowl, 2¼ inches; diameter of bowl, 2 inches; of stem, 
! of an inch. The bowl is a cup-shaped cavity, very shallow. The 
whole specimen is very rude, looking as though it had been chipped out 
with a hatchet or heavy fish-knife. · · 
The next grade of pipes are of hard wood resembling the last described 
in type, but very neatly finished. The · stem is about 14 inches long 
and l 6ths of an inch thick. The head is spherical, 1¾ inches in diameter. 
The bowl is cup-shaped and the cavity nearly 1 inoh in diameter. (Fig. 
64.) 
A small pipe of soapstone is also used, in which the straight pipe is 
presented in its simplest form. (Pig. 65.) Length, 2~- inches. 
There are also pipes of fine-grained sandstone of graceful outline, re-
sembling in shape a ball bat, 7 inches long, 7f inches wide in the thickest 
part. A very noteworthy thing about this pipe is the extreme thinness 
of the walls. (Fig. 63.) At the mouth part, where it is thickest, the 
stone <roes not exceed one-eighth of an inch, while through the upper 
portion it is less than one-sixteenth of an inch in thickness. The cavity 
does not present the series of rings which appear in stone that has been 
bored out, but innumerable longitudinal scratches fill the inner surface. 
The only solution of tb.is appearance is that the interior was excavated 
by the use of a file or other bard tool. By the great size of its interior, 
this pipe is connected with the tubular objects from the mounds called 
telescopes by some, sucking tubes by others, and pipes by others. (See 
Dr. Abbott's paper in Wheeler's Survey West,,of One Hundredth Merid-
ian, Vol. VII, pl. vu and text.) 
The stone pipes were taken from old graves, and this kind are now 
no longer in use. 
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We have, again, a, little pipe no larger than some cigarette holders. 
(Fig. 66.) Except in its diminutive size and simplicity it might haYe 
served as a model for the three to be next described, or for the type 
specimen mentioned at the head of this list. · Length, 2~-inches ; greatest 
width, three-fourths of an inch; depth of bowl, fths of an inch. (See 
Powers, Fig. 43.) 
They likewise use a tapering pipe of hard w0od, 12! inches long, 1~ 
inches wide at the. larger end. What may be called the stem is 7;¼ 
inches long .. The .other portion is carved by a series of octagons and 
chamfers which give to the specimen quite an orname.ntal appearance. 
(Fig. 69.) The bowl is ;tbs of an inch wide and 2 inches deep. This ex-
ample has been smoked a great deal, being charred very much in the 
bowl. (Collected by Livingston Stone. Compare Figs. 2 and 5, Plate 
IX, Dr. Abbott's paper in Wheeler's Survey West of One Hundredth 
Meridian, Vol. VIL) · . 
Other beautifully finished pipes of the same type, evidently turned 
in a lathe to please .the Hupa fancy, are kept with the greatest care iu 
leather pouches made for tbe purpose. (Figs. 71, 73.) They are made 
of different woods highly polished. The remarkable feature is the bowl 
of serpentine set in a tapering shouldered socket at the wide end of the 
stem, and the whole turned and polished. The bowl is a conical cavity 
in ser_pentine. 
The next example consists of a pipe ancl. case. The pipe has a stem 
shaped like a club or ball bat, and a bowl of compact steatite. Iu gen-
eral features pipes of this class resemble the cigarette holder, ancl they 
are found among the Utes and Mohaves, as well as in the mounds. 
When it is remembered that many Indians recline while smoking, it 
will be seen tltat this is the only sensible form of the pipe for them . 
Their tobacco pouches of basket-work are· ovoid in form and bold 
about 1 quart. (Plate vrn, Fig. 67.) They are made of twilled wea;v-
ing in bands of brown and checkered grass, so common iu the basketry 
of the Klamaths as to be typical. Six buckskin loops are attached to 
tbe rim of thi. basket in snch a manner tliat their apexes meet in the 
center of the opening. A. long string is fastened to the apex of one 
loop ai;id pa. ed through all the others serially to close the mouth of the 
poucb. eight, G inches; width of mouth, 21 inches. 
Il.iiSKE'l'· 1\-IAKING. 
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cups or skull-caps (Plate--, Yig. -), for only the squaws ordinarily 
wear anything on their heads, in which latter capacity they fit very 
neatly. (Powers, Cont., III, 47.) 
In carrying her baby or a quantity of acorns, the squaw fills her deep 
conical basket and suspends it on her back by a strap which passes 
loosely around it and athwart hci1 forehead. (Powers Cont., III, 47.) 
The Round Valley Indians make their baby cradles of splints run-
ning up and down. .A hood-shaped awning covers the face and also 
keeps the baby from rolling out. Formerly new-born children declared 
defective by the medicine man were put to death. On the birth of a 
male child the father goes on a hunt aml does not return until he has 
secured much game. This is to make a mighty hunter of the baby boy. 
The basketry at Round Valley Reservation is made of the root of a 
shrub which grows in swampy_]and. Mr. N. J. Purcell says that they 
gather great bunches of this root, which they keep soaked in water until 
it is needed for use. The roots are deftly split, and the inside scraped 
with a sharp stone or, recently, with a knife. The ribs are formed of a 
tough twig, and the coiled sewing is done by means of a needle made 
of antJer or bone. This form of coiled weaving is unknown at Hupa 
Reservittion, the twined pattern being used exclusively.. It should be 
noted that the N ortbern Tinne or Athapascan employs the coiled method 
altogether. 
Mr. Purcell narrates a tradition · of the Ukie Indians of Round Val-
ley Reservation which is connected with their basketry. 
Once upon a time everything was a vast body of water, over which 
all ·was darkness. Hovering over this expanse in the darkness was a 
large white feather, the embodiment of one of their spiritual beings, 
that finally becomes weary and lights down into the water. Here was 
a whirlpool in which the feather is carried around so rapidly that a 
great foam is formed, which grows larger and larger until a floating 
mass is a'ggregated; of this the feather spirit forms the land. 
Still all was dark, and the feather goes around among all the worlds 
to look for light. On visiting oHe of these he was taken sick and was car-
ried by the hospitable inhabitants to the sweat-house. Here his eyes 
became dazzled by the brilliant ligllt, and on looking up he beheld 
several beautiful smis hanging from the roof. The inhabitants one day 
going off on a great hunt left two old men to wait on the sick visitor. 
These nurses fell asleep and the feather spirit carried off one of the 
suns in a basket. Though hotly pursued he arrived safely home with 
his prize. He carried it far to the east and set it low on the ground, 
but this position did not suit him. So he moved it again and again, 
and continued to move it about until our day. 
The pretty jar-shaped baskets in our collections, covered all over with 
feathers, are made by coiling and catching in the shaft of a bright-colored 
feather under each stitch. It was in one of these baskets the sun was 
carried off by the feather spirit. 
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TOOLS OF GENERAL -CSE. 
The common tools of the aborigines were such as were naturally 
B;ttached to their life 'and habits, plus the natural refinement of the 
people. 
The leaf.shaped blades of the jasper knives found in graves closely 
resembles those now in use (Plate x, Figs. 75-78), but the handle of 
pine is very much decayed, being partially protected by a covering of 
pitch. The blade is fastened in place with pitch, and the color is 
brown, striped with green . 
. These specimens, with those before described, afford a probable ex. 
planation of the method of hafting the whole class of implements com-
monly called leaf-shaped spear-heads. 
There are eight specimens of this kind in the collection, tlle material 
varying from a dark-brown to a dull" bluish chalcedony color, some 
brown striated with light blue. All of them are set in handles by 
means of pitch. The following tabular statement will characterize them: 
. Handle . 
No. Blade. \Length, Width. Thick· blade. ness. 
Length. Description. 
------
Inches. Inches. Inches. Inches. 
Pine, of one piece, blade glued. 1. .... Brown, veined with blue 4 2¼ iu 4½ 2 ..... Brown ..... ... .... . ... .. 5¼ ~it {G" 4½ Do. 
3 •..•. Brown, veined with blue 5J 2~ iu 4l Do. 4 ...•. . . .... flo. 4 J i} {k 51, Do. 
5 .. ... Green and b~~-;~· ~;;;~;i 4/; 2~ 166' 4j Do. 
6 . . •• . Brown .. .......... . . .. .. 2~ 2 ft 6¼ Pine, of one piece, blade lashed. 7 . .... 
1 
Bro=, st,ipod with bin, 
,; I 2 :1 
4~ Pine. of two pieces, lashed at both 
ends. · 
8..... Blue-hrray . .......... . ... 5¼ 2-J 4 r, Pine, of two pieces, lashed at one IG' 
end. 
Compare these hafted knives with Wheeler (Vol. VII, Plate vn). 
There is in the Ray collection an obsidian knife, wrapped around 
one encl with a strip of otter skin (Plate x, Fig. 78). The blade is of 
mottled obsidian, black an<.l brown, 7¼ inches long, lf inches wide, 
and 1-i:¼ inches thick. The Indian wl.to gave this knife to Lieutenant 
Ray informed him that this particular kind of stone is held in great 
veneration, and is brought from a great distance. 
The mottled ob idian i not found in tho IIupa Valley. The use of 
tllis form a· a tali man i parall led by the veneration in which stone 
impl 'meut.· ar held all over the world when their active normal use is 
lo ·t. 
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are not properly knives, but jewelry for sacred purposes, passing cur-
rent also as mone_y. 
The :fire-drill is of the simples t type, com;isting of two pieces of soft 
cedar or reel wood. The opinion is commonly held that the :fire-drill 
must consist of a soft bed and a hard drill-piece. In this example both 
a.re of soft wood. Among tlle Pueblo Indians sand is placed in the 
cavity of the lower stick to increase by friction both the heat and the 
pulverization of the wood. 
Elk-horn wedges, sharpened by rubbing on stones, are indispensa-
ble to tlle woodmen (Plate x, Fig. 79). Selecting a fallen red wood, , 
straight and free from knots, they hack a notch a '.few inches deep 
reaching a third or more of the way around the tree. 
By means of the wedges and stone hammer ( Fig. 2-4) they split off a 
kind of jacket slab long enough for the height of the wigwam, 2 or 3 
inches thick and 4 or 5 feet wide. This puncheon observes the curva-
ture of the tree, but ou being exposed to the sun for a few days it 
warps out flat. They tben dress it smooth with elk-horn or flint axes. 
(l~owers, 101.) 
SPECIAL INDUSTRIES. 
The special industries of the California Indian men were connected 
with hunting and :fishing. 
Tlle Walakki method of capturing deer is to run them down afoot. 
These animals hrwe very much the habit of running in certain trails 
and the Indians make these trails a study; tl.!ey post relays of men at. 
points where the animal is apt to pass, and so give him continual chase 
until he is out of his ra11ge and thus get him so blown that he either 
stands at bay or takes to the water . 
.A.u old hunter narrates that he lrns seen them often captnre a fine buck 
in this manner. Then again they construct two slight lines of brush-
wood fence com·erging to a point where a snare ts set, and chase the 
animal into this snare. 
Besides this, tlley often run down hare and rabbits. This is more 
easily done. A company of Indians get together in a space of meadow 
or in an ope11 wood and ·whoop and beat the cover to tlush the quarr_y. · 
Terrified by the noise the animal runs wild, spring.sin the air, and leaps 
square off from a straight run even when nothing moves or makes a 
noise near it, and so beats itself completely out, or slips into a bnnow. 
This is sport for the Indians, who whoop, laugh, swing their arms, fling 
clubs, aud make a deal of noise. Mr. Powers says an Indian boy can 
run a rabbit to cover in ten minutes, split a stick fine at one end, thrust 
it down the hole, twist it into his scut and pull him out alive. 
The Humboldt Bay Indians catch deer or elk in a trap constructed as 
follows: Two long lines of brushwood fence, or of strips of bark tied 
from tree to tree, converge until they compel the elk to pass through a 
narrow chute. At this point the Indians place a pole in such manner 
that the animal is obliged to let down his horns to pass underneath and 
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thus he insert8 bis head iuto the noose. This trap is made of grass or 
fibrous roots twisted in a rope as large as a man's arm and attached to 
a poll~ in snch fashion that the elk drags it down, whereupon he speed-
ily becomes entangled in ·the contiguous bushes and anchored fast. 
The eel-trap of Eel Ri\'er is made of splints, funnel-shape, with a fun-
nel-shaped entrance at the large end through which the creature ()oukl 
wriggle, but which closed on him and detained him inside. Traps of 
this kind they "eight down so that they float mostly below the surface 
of the water; they then bind them to stakes planted in the river bottom. 
Thus they turn about with the swish of tlrn tide, keeping the large eml 
always against the current, that the eels migllt slip in readily. The 
stakes are driven iuto bard pack shingle by patiently driving· and 
working them until they are firmly settled. (Po'1ers, 103.) 
They coustruct the toggle-beads of their salmon ba,rpoons (Fig. 80) as 
follows: A point of antler, bone, or metal from 2½ to 3½ inches in length, 
more or less flattened, and sharp at the tipo, is armed. at its l0wer ex-
tremity "ith two barbs laid alongside: lashed down, and covere_d with 
pitch. (Fig.-.) Ju the same lashing is included one end of tlle leader, 
a short strap of <leer raw-Lide. Into a slit at the other ·end is splicecl. 
the line, a piece of rope frdrn 1 to 3 feet long, attached at its opposite encl 
to tlie side of the shaft. Some spears barn two or more prongs, each 
armed with one of these toggle-heads. · 
When the fish is truck its struggles detach the toggle-llead and it is 
retrieved. by means of the line aud pole. Toggle-beads of si!:Dilar type 
are iu use among all the sa1m~m-eating Indians or northwest California. 
The Hupa aunually dam the Klamath at inter-rnls by a structure ar-
ranged so that 110 fish can pass tbrougb with tbe flow of water. The 
l\'lcOloµd Indian trap consists of stakes or bnshes built out into the 
ri,er at a fall or rapid in the form of tlle letter V, having the angle down-
stream and a ba ket-trap at the angle. This metLou. pro-rn<l perfectly 
worthle , as of course it must be, for catching LcaHlly fish, a tllis con-
trivance cu traps only tho exhausted ones tbrtt afo gofog down the river 
and none that are coming up. They do not use salt in drying their fisb, 
the air of Oalifomia being ury enough to preserYe tlll'm without it. 
nlo t of tbe almon u eel for dryiug are taken iu August and Septem-
ber wh n th y arc sr awning or falling down the river after spawning. 
Th 'Y are tll n ea ily captured by spearing (Fig. 81.) or by traps. Their 
·pear ar ,erv Jong a1Hl ·ar fully made. 
'Ih trap, ar • 111e1 •]y ba k t · of bu he · placed at a fall or rapid and 
l n a ·lt ·ilk b. · c f n of ' tak s or bushe, runuing at a Hgbt 
up the ri,· r · tb~ t th •,· llau t d fl h coming down the rh-er 
fin 11 · fin 1 th ir wa: int tL ua k t an<.l are th r trapped. 
11 • Ic 1 ncl Il11 i, 11, d u try t trap the fi ·h coming up the riv r, 
g ing <low11 whi ·hi: ju t th ontrary of the principle 
11 :: n trap auc.l n t . Tbc Indian, ver singularly pref r 
,·hau tcd and <lyin" ·a1m n · r dr ing: 
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As soon as a salmon is speared or taken from the trap it is opened 
(the spawn always being saved as a luxury) and split and hung on a 
bush or fence m3de for the purpose in the open air. In the dry air of 
California the drying process is sufficient to preserve them without salt. 
The Indians never use salt in preserving their salmon and will not 
eat salt meat of any uescri'ption. When the salmon are sufficiently 
dried they are tied together in bundles and packed away around the 
sides of the lodges. Tllese, repulsive as the,y' s.eem, represent the main 
support of the Indians during the winter and are highly valued by them. 
Tbedip-nets used in taking eels and young salmon are made triangular 
in s.hape, 10 feet by 14 feet, opeu along the long side of the triangle and · 
closed on the otlrnr side and base. They are knit of two-ply twine made 
from tough fiber. Tl.Jc mcsLes are three-fourths of an inch square, made 
with the regular fishermarr's knot or becket hitch. (Fig. 82.) 
Their seines are also made of this twine, hard twisted, which is itself 
manufactured from the leaf of a very tough grass or sedge. Each blade 
of.grass produces two strands of fiber. It is stripped when the w:-ass 
is green by scraping with the thurn b nail or a mussel shell fastened on 
the thumb, similar to the tool employe<.l in scraping down sinew on the 
bows. · 
No spindle is used, the fiber being twisted wtth the palms of the hands 
on the thigh. The net is knotted like those of civilized ,eople; that is, 
the thread of each mesh is brought down around tbe mesh-stick, then 
through the bight of the stitch above, and fastened by a half hitch quite 
around both strands of the same mesh . 
Specimens of the raw materiel.,!, .fiber, twine, and nets were sent IJy 
Lieutenant Ray. Tlle :r;iet is in slrnpe of an elongated isosceles triangle, 
with a long side opep, 10~ feet long and 4 feet deep at the base. 
The, seine needle has a long and slender shaft (Fig. 82), tlle two 
ends resmnbling a duck's head in outline, tlle thread passing between 
the two phalanges of the beak into a wide elliptical 8pace. Length 16½ 
inches. 
The Hupa had well-established laws and riparian rights to hunting, 
fishing, nutting grounds, laws of murder, injury, insulting words, etc. 
The sling of the Hupa is a very intricate affair made of buckskin. The 
thongs of sinew or tough cord are united to the leather by first passing 
through it and then co.iling on themselves. The ordinary loop on one 
end and knot on the otoor are also used by them. (Fig. 83.) 
BOWS AND ARROWS. 
- The methods of the northern Californian bowyer and fletcher are now 
pretty clearly understood. For ordinary flaking of jasper or obsidian 
(Fig. 85) he uses a common pebble hammer-stone, but for detacl.ling 
flakes of the best quality he uses uetween his hammer and his core a 
'' pitching tool" or sort of co kl-chisel of the hardest antler. (Fig. 93.) 
For shaping his points he has an arrow-sllarpener of bone or antler 
H. Mis. 170-15 
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lashed to a handle of wood, almost identical with the one employed by 
the Eskimo of Port Barrow, etc. (92 aud 96). 
NOTE,-A very curious metamorphoisis of the Eskimo type is the following: For-
merly the Alaskan Eskimo chipped their arrow-head and skin-scrapers with a com-
pound flint chipper of bone and rubbed the brash edge down to prevent tearing tho 
skin. When he substituted the steel for t,he stone blade, be still employed the arrow-
chipper to take the wire-ouge off the blade. Finally he has invented a somewhat 
similar tool, with a beaver tooth in place of a bone, and this tool is now labelled 
knife-sharpener in most collections. 
The Hupa tool for chipping arrow~heacls is thus used: The work is lrnid 
in the palm of the hand, which is protected by a buckskin pad, and the 
· chips are flaked oft' by pressing on the edge of the flint with tbc tool 
held in the right hand, the ball of the handle resting in th~ palm. Tbe 
Point Barrow Eskimo also press do"nward in chipping with a similar 
tool. 
"The Viard arrow-maker," says Powers, ''takes a piece of jasper, chert 
obsidian, or common flint, which breaks sharp-cornered and with a 
conchoidal fracture; this he heats in the fire and then cools slowly, 
which splits it in flakes. Then taking one of these flakes he gives iL 
an approximately right shape by striking it with a rough hammer, then 
slips over his left hand a piece of lmckskin with a hole to fit ornr the 
thumb (this buckskin is to prevent the hand from being woundell), ~nd 
in his· right hand he takes a pair of buck-horn pincers tied together at 
the point with a thong. Holding the piece of flint in llis left hand he 
breaks off from the edge of it a tiny f'ragmeut with the pincers, by a 
twisting or wrenching motion. The piece is often reversed in the h::md 
so that it may be worked away symmetrically. Arrow-bead ma.uufact-
ure is a specialty, just as arrow-making, me<licine, and other arts." 
These pincers are probably only our componn<l chipper. With the 
Klamath River Indians a piece of bone is fastened to a woo<leu shafL 
1~ feet in length, the working .point of which is cr<;>oked and raised to 
an edge, the form} employed being all the time solely pushing. To 
guide the instrument with a steady hand the handle is held between 
the arm and the breast,, while the point, with but little pla.y room, as-
sisted by the thumb, works on tlle edge of the flake, which again is held 
for greater safety in a piece of deer-skin. After the two sides have 
be n work d down to a point then another instrument is required, with 
which the barb an 1 projections are broken out. This is a needle or 
awl of about 3 i cl.res in length, and by a pushing motion the desir d 
piece are broken out, a with the first-mentioned tool. 
The e In<lian hav al o wbat (Plate xx1, Fig. 90) is c~lled an" arrow 
traight n r,' which th y u to traio-bten arrow- hafts, and likewi e 
th ir arr w b have ome warped by u e. Thi tool i employed 
thu : Th row- h ft ( lat xx, Fig. 8 ) i pa ed through a lot, and 
rkmc n 1 l·.· ~ l u<~ tll haft and nip it with the tool where it i 
arr w with th traio-btencr veral tim 
• r la hing the head and feath r 
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(Fig. 88) the finest shredued sinew from the leg· of the deer is used 
(Fig. 8G). Gluc is made from the sturgeon and paint from the ochers 
of the hills (Fig. 89). For filling up the interstices of sinew, wood, and 
stone, pitch (Fig. 87) is administered by me:.tns of a pitch-stick (Ffg. 91.) 
The war arrows of the Hurms are the perfection of grace. They con-
sist of the following parts, which will be described in the following 
order: head, fores haft, shaft, shaftment, and noclc, each with its seizing 
or lashing. (Figs. 99, 102.) 
The arrow-heads are of jasper, chalcedony, obsidian, and bottle-glass 
from i of au inch to 2¼ inches in length, quite ·uniformly i of an inch 
in width and 1\ of an inch in thickness, forming an isosceles triangle 
with incurved base. Side notches are made for the sinew thread which 
forms the lashing of tlie head. Bird-arrows, designed to stun rather 
than to wound, lack the stone head. 
The foreshaft (Fig. 103b) is about 3½ inches outside measure, painted or 
not, according to fancy, and inserted into a socket in the end of the shaft 
by a point 3 iuches long. The shaft is always a sucker of white wood, 
and with the shaftment measures about 2 feet in length. There is little 
similarity between the uniform, straight, and delicate rod and the twig 
or sucker out of which it has been formed. Much ti.me and pains are 
expended in removing the bark by means of wooden wrenches or nippers, 
in steaming and straightening with a wooden wrench (Fig. 90), scraping, 
standstoning with two pieces of coarse-grained sandstone having semi-
cylindrical groves (Fig. 94), and finally in polishing down, not with 
emory paper, out with tile leaf of a coarse marsh-grass full of siliceous 
particles. 
The shaftment or feathered part is in the neighborhood of G inches in 
length. Three feathers (Fig. 88) are seized on at tile ends by sinew 
( Fig. SG), bn t tlicy arc llOt al ways g-lned down along the shaftment. Al-
most uuiver.:;ally around the shaftment, inside the feather, occur streaks 
of paint iu endless variety of color (Fig. 102c), width of stripe, and order 
of successiou. In the same quiver will occur variation of width and 
succession, but not in colors. These decorations have been called clan 
and owner marks. 
Nock is the part ·o.f tlrn arrow concerned with the bow-string (Fig. 
102d). Itself may be flat, like a fish-tail, cylindrical like the shaftmcnt, 
only wrapped with the feather seizing, bulbous w:; in the Chinook ar-
row, or flaring as iu the swallow-tailed nock of the In<lian tribes of the 
plains and tlie gren,t interior basin. 
On the llupa arrows, the nock is cylindrical, sliglJ.tly bulbous by 
reason of thick paint on the feather-seizing. J:lie notch in the nock 
may either he angular or rectangnlar. All the sinew lashings in this 
series are painted. 
Tho fishing arrows of the Hnpa (Fig. 100) have a foreslrnft of bone 
which have bilateral barbs, one, two, or three pairs, and to the front of 
this foreshaft are lashed the stone heads. 
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The Hnpa bows (Fig. 103) all belong to one type, sinew-liue(l as dis-
tinguished from the sinew backing of the Eskimo. There are two va-
rieties, called by the collectors war bows and hunting bows, the former 
4 feet long, the latter 3 feet finches, about. They are all ma<le of yew, 
a little over 1 inch wide and -¼ inch thick at the handle, expanding to 
li inches in width in the limbs, and contracting gracefully to ·about ¾ 
of an inch at the nock, which is about 1 inch long, less than -?r inch wide, 
and bent at an angle of 45 degrees. 
The back of this bow is covered with a lining of sinew so carefully 
put on as to mimic the bark of wood, its thickness exactly fitted to the 
exigencies of the work to be done. The sinew of the larger animals is 
carefully shredded (Fig. 8G) and laid on with glne made from the lower 
jaw of the sturgeon, making a solid mass. The back of the wood bow is 
gashed so as to afford a good sticking surface for the glue and sinew. 
The sinew is doubled over the nocks, whipped down with strips of 
buckskin, and tufted with a stripe of otter fur (Fig. 103b ). The grip is 
also seized with a strip of buckskin and bound by two rings of otter 
fur. The bow-string is of two-ply sinew twine, 1\ inch thick. Lieu-
tenant Ray thus describes bow and arrow making among the N~tano 
and Kenuck Indians: 
Manufacture of Bows and Arrou·s among the Natano (Hupa) and 
Kenuck (Klamath) Indians.-The bow-makers of both these tribes are 
specialists, and the trade is now confined to a very few old men. I 
have here seen no man under forty years of age that could make a bow 
or an arrow, and only one old man who could make a stone arrow-head. 
To make a bow, the wood of a yew sapling 2! to 3 inches in diameter 
is selecteu and rough hewn to shape, the lrnart side iu ward an~ the 
back carefully smoothed to the form of the back of the bow. The srnew 
is laitl on while the wood is green, and held in place until dry by means 
of a twine wrapping. In this. condition it is hung in the swcat-l10use 
until_ the wood is thoroughly seasoned, when it is :finished and str_ung, 
and m some cases the back varnished and painted. The most delicate 
part of the operation is to get the proper tension on the sinew backing. 
If too tight the wood crimps or splinters when the bow is; strung, and 
a lack of proper tension leaves the bow weak and worthless. When 
the bow is seasoned it has a reverse curve of about 3 inches. 
Th~ ioew for the backing and bow-string is taken from the back and 
the hmd leg of the deer at the time of killing, and dried for future use. 
··w_h n required it is soaked until pliable, stripped into fine shreds and 
1 1d on by commencing t each end and terminating at the center of the 
b w. The sinew i lightly twi ted and dried before it is placed on 
th bow. 
' b glu~ u: ,(1 to fix the backing i · obtained by boiling the gland of 
11 l w r Jaw ncl the nos of tb sturgeon. This is dried in balls and 
pr•: ·n· c~ for_ u · , , c.l i -prepared by simply dipping it in warm water 
; ll!l ·ul l>m•r 1t 11 the wood. 
' h , 1-r1 w-. h, f · are n:n, 11,r mad from the wood of the wild currant 
an< :_r · w rkccl ·hare wi 11 a knife aud tried by the eye. After 
· :;lJrn,,. li •. · a~P a 1 v ·1~ t .·ea.. r , ml are then :finished. Any curve 
· r : I· n n ''l h : . :tr,u"'l!t u •r, m ,ille of a piece of hard wood, spin-
11 · ll P ·<l an l p r1 t" ·cl n th mi dle. The arrow-heads used for 
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war and for big game are usually made from flint and obsidian, and 
more recently of iron and steel. The flakes for the stone heads are 
knocked off by means of a pitching tool of deer antler. The stone heads 
are made with a chipper composed of a crooked. handle to which is 
lashed a short piece of antler percisely similar to those which I col-
lected at Pt. Barrow. The work is held in the left hand on a pad and 
flaked oft' by pressure with the tool in the right hand in exactly the 
same manner as I found the Innuits doing in Northern Alaska. 
The bows made by these people are effective for game up to 50 or 75 
yardR, and would inflict a serious wound at 100 yards. At 50 yards the 
arrows will penetrate a deer from five to ten inches. I never heard of 
one passing entirely through a deer. The elk-skin armor which I send 
to the -Museum, Fig. 105, is proof against any arrow. 
The eye is formed in the middle of the bow-string, by a running knot, 
the bow-string is then twisted, the right length measured off, and the 
noose formed by making a half hitch so as to bring the string in the 
middle of the belly side of the nock. The rest of the string is -wrapped 
around the nock and fastened off by gluing and tucking. 
The ornamentation of these bows is done in red and blue paint, the 
forms being chiefly the triangle omnipresent in the Hupa decorator's 
imagination. 
I 'shall speak more fully of the development of the sinew back in a 
paper on savage archery now preparing, and will merely draw attention 
here to the perfect success which has been achieved in converting the 
breaking strain upon a brittle wood into the tensile strain upon the 
toughest fiber in the world. 
Another point noticed by Mr. John Murdoch is the similarity of th8se 
bows to those of some Tinneh tribes in the elliptical shape of the limbs. 
The Eskimo have in some localities this form in the sinew-backed bow. 
For a quiver (Fig.104) the Yurok takes the skin of a raccoon or mar-
tin, turns it wrong side out, sews it up, and suspends it behind. him by 
a string passed over one shoulder and under the other, while the striped 
tail flutters gaily in the air at his shoulder. 
In the animal's head he stuffs a quantity of moss, as a cushion for 
the arrow-heads to rest in, to prevent breakage. 
The Hupas employ the skin of the· coon, martin, deer, fox, and otter 
for making their quivers. 
The Hupas and Klamath Indians no longer use the stone club of the 
meri or patoo pattern. The specimen described by Lieutenant Ray was 
found in a grave; it is made of chloritic schist, and measures 12 inches 
long. The old men informed Lieutenant Ray that they were in common 
use before the ad vent of the white man. The meri form occurs here and 
there in the new world, but never so graceful in outline, so beau tifolly 
polished, nor in such hard material as the typical weapon which reached 
its perfection in New Zealand. 
The function of weapons belonging to this class in our day is the kill-
ing of large fish, like the halibut of the Pacific coast. The National 
Museum contains several fisll-killing clubs, somewhat resembling this 
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weapon. It is also proper to say that {orms as rude as ours occur in 
New Zealand. The elk skin armor (Fig.105) worn by warriors in battle 
as protection from arrows is now nearly obsolete. These suits have 
been worn by several generations, and in some of the modern battles 
with the whites. Tlie cusps and triangular figures are intended to 
denote the number of enemies slain and captives taken. It is worn 
so as to cover the left side, with the left arm through the slit, the head 
through the opening, and the tie on the right shoulder, and it is also 
tied below the right arm. The arrow cuts and bullet marks were re. 
ceived in battle. 
-There is another kind of armor made of wattles and twine, woven and 
bound with buckskin. (Fig. 106.) This is worn in battle to pro'tect the 
body; it is tied across the breast from left to right. The red lines de-
note the number of enemies slain or captives taken, also the rank of 
the wearer. 
This class of armor was in common use among the Natano and Kenuck 
Indians before the introduction of fire-arms, but it is now nearly obso-
lete. This is the only complete suit which Lieutenant Ray was ablo to 
obtain. 
BOAT BUILDING. 
As the redwood grows only along the Lower Klamath the Ynrok 
have a monopoly of ma,king canoes; and they sell many to the Karok. 
A canoe on the Klamath is not pointed like the Chippewa canoe, but 
the width at either end is equal to the tree's diameter. (Figs. 107, 108.) 
On the great bar across the mouth of the river, and all along the coast 
for 80 miles, there are tens of thousands of mighty red woods cast up 
on tile stranu, having been either floated down by the rivers or grubbed 
down by the surf; hence the Inuians are not obliged to fell any trees, 
and have only to burn them into suitable lengths. In making tbe canoe 
they spread pitch on whatever place they wish to reduce, and when it 
has burned deep enough they clap on a piece of raw bark and extin-
guish the fire. By this means they round them out with wonderful 
ymmetry and elegance, leaving the sides and ends very thin and as 
smooth as if they had been sand-papered. At the stern they burn and 
poli h out a neat little bracket, which serves as a seat for the boatman. 
Th y pend an infinity of puddering on these canoes, t,-vo Indians 
s metimes working on one five or six months, burning, scraping, and 
p 1i hing wi h tone (nowauay they u e iron tools and dispatch the 
w rk in a few de y ). When completed they are sold for various sums, 
ran°'in fr m 1 t O, r ev n more. They are not as handsome as 
h he T'- in-iik cano , but quite as serviceable. · 
rr 5 t 1 of m rchandi e, and in early clay they 
n < rfl' e f ft 1 from the lamath, h oting the 
1 ra1 i . , lHl ,·urf , t th mouth with con ummate kill, going 
·: in h •a,· · w•· hr anl r aching r He nt it·, 2.:.i mil 
h n · th r turn· , ith m rchancli o. When th y arc not 
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using these canoes they turn them bottom side up on the sandy beach 
and bream them, or haul them into damp and shady coves, or cover them 
thickly witlt leaves and brushwood to prevent the thin ends from sun-
cracking. When they do become thus cracked, they bore holes through 
with bucks-horn and bind the ends together with withes, twisting the 
same tight with sticks-a kind of rude tourniquet, which closes up the 
cracks better than calking would do. (Of. Powers, Oontr: N. A. Ethnol. 
III.) 
MONEY AND I'.l'S USES. 
The money-box is made from a section of antler (Fig. 109), probably 
elk. The rough outer portion has been removed and the white sub-
stance cut to resemble a flat column ·with banded ends. There are in 
this case rings at eitller end. Between these bands, on the concave 
portion, a slit 2¼ inches long and about ¼ of an inch wide is cut 
down to the core; the latter is carefully scraped out to form a box or 
pocket. Into this dentalium shells or Indian currency are put (Fig. 
110), a little plate of antler laid over the mouth, and a long strip of buck-
skin wrapped many times around the wllole and tucked in. (Fig. 109a.) 
In thjs particular specimen the tail of some fur-bearing animal did serv-
ice, in addition to the mouth cover, in keeping the money from rattling 
around in the box. 
A more elaborate money-box is made of a large section of elk horn; 
6ij- inches long and 2½ inehos thick. The central column is 4 inches; 
the remaining space for UJS two bands at the ends, each ornamented with 
three deeply cnt liues and the etched triangles which constitute the 
chief olornent of a carver's ornament among the Hupas. The mouth of 
the box is 31 by -{¼; inches. On either side of the mouth a rectangular 
space is etched in triangles, leaving plain rhombs, no two of which are 
of the same proportions. The covering of the mouth in this case was 
the ivory scale of a centigrade thermometer-ominous comment qpon 
the fate of some former prospector. Around the cover was wrapped 
more tlian a yard and a half of buckskin, about"three-fourths of an inch 
in width. The contents of this box were most interesting. Six denta-
lium shells, which we shall number fr0m l to 6, were thus characterized: 
1. 2g- inclles, wrapped with red fish skin. 
2. Same length, wrapped with red fish skin. 
3. 2 inches, wrapped around the top with woody fibers. 
4. 2 inclies, wrapped only in upper portion with snake skin. 
5. li i inches, wrapped with maiden's-hair-fern stalk. 
6. li inches, wrapped with woody fiber, dyed red. 
Other shells are wrapped with skin and fern and tipped with wood-
pecker feathers. 
The Karok, says Mr. Powers, use the red scalp of the woodpecker for 
money, which rates at $2.50 to $5 apiece, and the dentalium shell, of 
whicli tlley grind off the tip and. stringit on strings. The shortest pieces 
arc worth 25 cents; the largest about $2; the value increasing rapidly 
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with the length. The strings are made about· as long as a man's arm. 
It i~ called allikochik (Yurok '' Indian money"). Formerly it was 
valued at $40 to $50 a string, but now the value has fallen. Shell and 
feather money are demanded as fines from those who in any way trans-
gress t'he boundaries of religious rule, fines of $20, $30, $40, being re-
quired of one who profaneiy looks upon the smoke of the propitiatory 
fire. 
Spies were often employed to Yisit the enemy's camp, and were paid 
for this dangerous service as high as ten strings of allikochik, or $100, 
contributed by the leading men. 
Hupa allikochik is rated a little differently from the Karok. The 
stand~rd of measurement is a string of five shells. Nearly every man 
has ten lines tattooed across the inside of his left arm about half way 
between the wrist and elbow, and in measuring shell money he takes 
the string in his right hand, draws one end over his left thumb-nail, and 
if the other end reaches _ to the uppermost of the tattoo lines the five 
shells are worth $25 in gold, or $5 a shell. Of course it is only one in 
ten thousand that is long enough to reach this high value. rrhe_ longest 
ones usually seen are worth about $2-that is, $10 to the string. Single 
shells are also measured on the creases on the inside of the left middle 
finger, a $5 shell being one which will reach between the two extreme 
creases. No shell is treated as money at all, unless it is long enough 
to rate at 25 cents. Below that it degenerates into '' squaw rioney," 
and goes to form a part of a woman's necklace. Real money is orna-
mented with little scratchings or carvings, and with very narrow strips 
of thin, fine fish-skin wrapped spirally around the shells, and some-
times a tiny tuft of scarlet woodpecker's down is pasted on the base of 
the shell.~ 
The shell money of the Round Valley Indians is made of a shell found 
on this coast, something like that of an oyster, only it has a smoof1l sur-
face. (Fig. 111.) Similar disk money is from the shell of the olivella, tho 
disk being cut from the lip or the shells being strung after grinding 
away the apex. This is broken into pieces about the size of a dime; 
the Indians then drill a small hole through the center of each with a 
sharp-pointed flint (Fig-. 112), by means of the pump-drill with fly-whef'.l 
attachment. Thirty or forty of these are strung on a tough piece of 
wood a out the ize of a knitting-needle. They are then rubbed care-
fully on a mooth- urfaced stone until they become perfectly round. 
Eighty of the e pieces are equal to a dollar. This description of the 
manufa ur f flat- h 11 money i extremely valuable, since strings of 
thi ame h· racter are collected a far south as Panama, and in some 
of the olyn ian groups. nother form of money described by Mr. 
ur ell ha long en not 1 in California collections, especially that of 
P in ilk but i ' ignifi.cance bas not been appreciated. They 
• 'fha mon Y of ·o Brit in, ca.lle,l Da10arta, ia run.de of small, Pn.re sbollR perforated 
o.nd strung on fiber. It j counte? by wea uring. 
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have another money much more valual;>le. It is a very pretty stone 
and looks like a fine piece of meerschaum. It is found in the mountains 
and is very scarce. They do not cut it into small pieces as they do the 
shells, but work it into cylinders from 1 to 3 in0hes long, which are 
made round and polished by the same processes applied to the shell 
money. 
A piece of this stone 2 inches long and three-quarters of an inch thick 
is worth $10. They wear this money around their necks, and _when one 
dies they often put $500 or $600 worth in the grave. 
One sees among the Wailakki very pretty strings of shell money · 
called to.lcal-li, consisting of thin circular disks about a quarter of an 
inch in diameter, and resembling somewhat the Catholic rosaries, in hav-
ing one larger button or" Gloria Patri" to every ten" Ave Marias." 
Mr. Powers speaks of a Wailakki squaw with ear-drops or pendants 
carved from the ear-shell (Haliotis) in the shape of fish and exhibiting 
the glinting tints of that beautiful shell _to great ad vantage, and he 
says it is the only instance of fancy shell or bone carving aside from 
the common shell money that he has ever noticed. 
Their mode of settling difficulties is to kill their enemies at the first 
favorable opportunity, and then if they wish to avoid a similar fate, a 
settlement is made with the rel'atives of the deceased, and the dead In-
dian is paid for according to rank and station. This payment is made 
in Indian money, or perhaps in white deer.skins or woodpeckers' heads. 
Then all are supposed to be friendly and they have their appropriate 
dance over it. 
The murder of a man's dearest relative may be compounded for by 
the payment of money, the price of an ordinary IndiL 's life being one 
string. If the money is pai<l without higgling the slayer and the · 
a·venger become at once boon companions. If uot, the avenger must 
have the murderer's blood, and a system of retaliation is initiated, 
which, however, may at any moment be arrested by the payment of 
money . 
.Among the Patawat of IInmboldt Ba.y the fine for the murder of a 
man is ten strings of allikochik, each st.ring consisting of ten pieces; 
for the murder of a woman it is five strings, or one lrnndre<l dollars, and 
fifty <lo11ars, respectively. .A. man's life with this tribe is valued at six 
canoes, each one occupying in its manufacture three months' time of 
two Indians, or the labor of one man for three years. 
A wife is purchased at prices varying from two to fifteen strings. 
Judge Roseborough states that with the Hu pas tllese payments are not 
demanded until the first full moon after the murder. Then the demand 
is presented by a th~rd party. If the money is paid at once, the affair 
is amicably settled and is never alluded to again. 
If they have a quarrel and it is not settled on the spot, they refuse fo 
speak to each other; but if after awhile one desires to open friendiy 
relations, he offers to pay the other man a certain amount of shell 
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.inoney. If this offer is accepted they exchange moneys (not necessarily 
in equal amounts) and harmony is at once restored. 
Courtship is also conducted by means of money among the Klamath 
and Trinity River tribes. A wife seldom brings less than half a 
string, and when she belongs to an aristocratic iamily, is pretty and 
skillful in making acorn bread and weaving baskets, she sometimes 
costs as high as two strings, say $80 or $100. 
No marriage is legal or binding unless preceded by the payment of 
m9ney, and that family is most aristocratic which pays the highest price 
for the wife. So far is this shell aristocracy carried that the children 
of a woman for whom no money was paid are accounted no better than 
bastards, and the whole family is contemned. 
In Placer County, Cal., the Nish in am Indians dun their debtors 
with a device called sanchest, which is thrown into the wigwam of tlie 
tardy individual. (Fig. 113.) A number of sticks 4 inches long and 
.about -! of an inch thi_ck are arranged on a string like a rope 
ladder. These sticks are painted with streaks of black and red, and 
represent the amount and character of the debt. 
GAMBLING AND MEDICINE. 
For gambling they have ·a bunch of small wands, one of which has a 
black band around the center. The game is played by any number that 
wish to engage in betting. Two dealers sit opposite each other on a 
blanket, each backed by two or more singers and a drummer, and the 
game commences by one of the dealers taking the sticks in both hands, 
about equally divided, anu holding them behind bis back, shuffling 
them from ban: to hand, after which he brings them in front of his 
body with both bands extended and the sticks grasped so the players ~an 
not see the centers. The opposite dealer clasps 'his hands together two 
or three times and points towards the hand which lrn thinks holds the 
stick with the black center. Should he guess correctly he takes the 
deal, and holds it until his opponent wins it back in like manner. For 
each failure a forfeit is paid, and one is also demanded when the dealer 
loses the deal. 
Friends of each party make outside bets on the dealers, and each 
dealer's band plays and sings as long as he holds the deal. 
There i another game, e entially the same as the one above de-
scribed, except that they u ea smaller number of sticks, and the joker 
i. blackened only in the center and the others at both ends and center . 
B th game are called kiu. 
Rattl s employed by m dicine m n and in gambling are compo ed of 
man hoo · and ho fiets of th 1ack-tail de r. Each piece i pierced 
thr u h th ap x nd , n.·p nded on a short threa l upon which f ur 
b ar al· ·trnng. Th · p 11 lant are tb n fa t ned to a lon(Y' 
r l , h r an l w rn around the , ai t orb ld ia th hand· 
Th ., h f: triki rr t g ther pr due a ·harp r ttliug somHl. A m·1ll 
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graceful lens-shaped rattle m:ounted on a stick is held in the hand of the 
dancer. (Fig. 115.) 
The Hnpa drum is a rectangular box covered with leather and has little 
merit as a musical instrument. (Fig. 119.) 
The Hupa make tolerably agreeable music on a _small bone whistle 
made either single or double. (FigR. 115-118.) Dr. Abbott describes 
and figures a collection of prehistoric whistles of bone from southwestern 
Oalitornia so similar to those of the llupa that the continuity of music 
in prehistoric and recent times is made out. (Wheeler, Vol. VII, 23.) 
It is an important principle which archrnologists sometimes overlook 
t.hat arts may survive and obey the laws of technic evolution even 
though the men through whose instrumentality they live and have their 
being have had no immediate blood relationship. 
Among the Ka.roks of California there are two kinds of Shamans-
the root doctors and the barking doctors. The latter (women mostly) 
squat like a dog before the patient and bark for hours. The root doctor 
with potions, poultices, etc., medicate the parts where the ailment is 
discovered. They believe that witches cause a snake, frog, lizard, or 
other reptile to fasten to the body and to grnw through the skin into 
the viscera. The barking doctor first discovers the seat of the disease 
and then_ sucks until the blood flows. She then takes an emetic and 
vomits up a frog, which she pretends came from the patient. ' 
ABORIGINAL BOTANY. 
The following-named plants enter in some manner into the daily life 
and experience of the northern California Indians. The list is far from 
exhaustive, but an effort in the right direction, which it is hoped may be 
followed up and corrected with reference to all aboriginal peoples. 
Most of the information is drawn from Mr. Powers, Dr. Watson, and the 
Wheeler Report, Vol. VI: 
.A.ESCULUS C.A.LIF0RNICA, Nutt. Buckeye. The shoots used for arrow-
shafts and the pounded. nuts use.d in stupefying fish, also eaten in 
times of scarcity. 
ALLIUM CEPA, Lunkup, in Yokuts. Eaten as food. 
ALLIUM S.A.TIVUM. Eaten raw or roasted. 
ALLIT. A kind of salt used for seasoning greens. The Indians pull up 
the grass in low alkaline grounds when the dew is on, and soak off 
the salt, or they sweep a stick through the grass and wash it to 
procure the salt, which is strongly impregnate<l. with alum. 
ALNUS. Alder. 
AMENOPSIS C.A.LIF0RNICA, Hooker. Yerba Mansa, Lipits, in Yokuts . . 
A piperaceous plant whose root is soake<l. in water and the infusion 
drank for a bad stomach. 
ANGELICA. Ohehinkinlcu, in Iluclrnom, Muhachakolen, in Hupa. The 
root is used as medicine au<l. also as a charm by many tribes. The 
tender shoots are eaten as greens iu spring. 
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ANTICLEA NUTTALLII, or ZYGADENUS VENENOSUS. Black-bulb grass, 
or by some tribes, death camass. The nut is considered poisonous 
by Indians of California. 
ARCEU1'HOBIUM DIV .A.RIC.A.TUM, Engelm. Mistletoe which grows on 
the pinus ed1-tlis monophylla. This as well as the pitch of the 
same trees g:lOd for coughs, colds, arid rheumatism. Making a fire 
with it the Indians fumigate themselves therein. 
ARCT0STAPHYL0S GL.A.UCA, Lindl. Great berried manzanita. Leaves 
smoked with native tobacco. The dried berries worn in necklaces. 
A. T0MENT0SA, Dougl. and A. PUNGENS. Fruit eaten largely by an 
California Indians, raw or pounded into flour and made into mush 
or stored for winter. An agreeable cider is made by soaking the 
flour and drawing off the liquor. 
ASCLEPIAS. Lowland milk-weed. Potter Valley and South Eel Uiver 
Indians make strings, cords, and nets of the inner bark of this 
plant. They crush the dry stalk with their teeth or between two 
stones. They then strip off the outer bark and twist the bast into 
threads. 
ATR0PIS TENUIF0LIA, Watson. One of the" bunch grasses;'' an ex-
cellent forage; the seeds eaten by the natives. 
BIG EL0VIA. Used as medicine by the Indians of Walker Lake, Nevada,. 
BLEMOSPERMA C.A.LIF0RNICUM, Torrey and Gray. Seeds gathered with 
the fanning tray and seed basket and made into mush or bread. 
BRODIE.A. CONGEST.A., Smith. Purple flowered grass. A liliaceous 
plant; the nut eaten raw or roasted. 
B. V0LUilILIS, Baker; STR0PH0LIRION CALIF0RNICUM, Torr. Climb-
ing grass. A liliaceous plant; the nut eaten raw or roasted. Used 
for ornament by whites. 
BR0MUS VIRENS, Buckl; CERAT0CHL0.A. GRANDIFL0RA, Hook. Wild 
grass. Fiber used in making cord and netting by Hupa. 
CALLIPR0.A. LUTE.A, Lindl.; BR0DIEA IXIOIDES, Smith. Yellow blos-
som grass. A liliaceous plant; the nut eaten raw or roasted. 
CASTILLEJA. Potal'-lu-lcai-u-in, in Yokuts painted cup. Use not given. 
CERCIS OCCIDENT.A.LIS, Torrey. Sakattu, in Yokuts. Wood split fine 
and used as sewing material in the coiled basketry, the basis oftlle 
coil being willow twig. 
CIILOROGALUM P0MERIDIANUM, Kunth. Trokot, in Yokuts. Soap 
plant. Root eaten in times of scarcity. Soaked in hot water it i 
u ed in removing tar worn by widows in mourning. The pounded 
roo mixed in water is employed in stupefying fish. Heated and 
lai<l on old sores it cleanses and heals them. The fiber is also 
ma e into brooms and household bru hes. 
L TT .TIA. PERF LIA.TA,Don. Wihllettuce. Used for food. Mr.Pow-
r · · Y that Indians near Auburn lay quantities of the lettu e 
ue, r re 1-ant ne t for the in ccts to circulate through it; after-
warcl th ants are shaken out and the Indians eat the plant with 
reli h, averring that a our ta te has beeu imparted to it. 
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C0MPOSITJE, La/chun, in Yokuts. The seeds of many species used for 
pinole and highly esteemed. 
CRUCIFERJE, Keyetsah, in Yokuts. Seeds of several species used in 
making panada or mush. 
CYCLOBOTHR.A., Benth.; C.A.L0CHORTUS. Beaver-tail grass. Genus of 
liliaceous plants with many -species. Nut eaten raw or roasted. 
DA.TUR.A. METELOIDES, D. ·c. Tannaikh, in Yokuts. Jimson weed. 
Pounded rt>ots good for cuts and bruises. Decoction drank as opi-
ate, especially by shamans, who are sometimes killed by it. 
ECHIVERI.A. L.A.NCE0LATA, Nutt.; COTYLEDON L.A.NCEOLA'l'A, Ben th. and 
Hook. Rock lettuce. One of the crassulacere. Eaten raw. 
EREMOCARPUS SETIGERUS, Benth. Little mullein. Eupl10rbiaccons 
·plant; decoction used as cure for ague. 
ERODIUI1I CICUTARIUM.' Poh'keuts, in Yokuts. Pin clover, pin grass. 
One of the geraniacere; eaten raw when tender or boiled for 
greens. An excellent forage plant, reputed to impart an excel-
lent flavor to milk and butter. 
ERIODYCTION GLUTINOSUM, Benth. Kitnilsil~ in Yokuts. Yerba Santa. 
Decoction drank for fever and bad blood. 
EsCHOLTZI.A. CALIFORNICA, Cham. Wa-tra-lco, in Yoknts. Ca.Iifor-
nia poppy. Either boiled or roasted with hot stones.and then laid 
in water. 
FR.A.NGUL.A. CALIF0RNICA, Gray; RHAMNUS CALIFOR.NICUS, Eschholtz. 
Buckthorn. Root heated hot and placed on aching tooth. 
G.A.LIUM. Used by the Nishinam as an ague me<licine. The leaves and 
stems are heated and placed on affected parts for rheumatism. 
GR.ASS NUTS. Large number of species of bulbous plants under this 
general name are pried out of the ground with the primitive dig-
ging stick and eaten raw or roasted. 
GRASS SEEDS. Almost every edible seed in California bas been discov-
ered by the Indians, who apply to them the general term of' grass 
seeds. These are parched and ground and eaten uncooked, or 
made into mush or cakes. 
GREENS. The list of plants eaten in the· spring as salad is very exten-
sive. 
HESPEROSCORDIUM L.A.CTEUM, LINDL. = BRODI.AU LACTA, Watson. 
White-flowered grass. A liliaceous plant, the nut eaten raw or 
roasted. 
, JuNcus. Mr. Powers tells us that the small bulrush is hatcheled 
with flints or fiuger-nails, bleached, and woven into breech cloths, 
etc. 
L.A.BIATJE. Several species of mints are drunk in a tea or decoction 
for cougbs and colds. 
MAD.A.RI.A. DISSITIFLORA, Gray. One of the compositre; seeds said to 
be as rich as butter. 
MELIOA. Eaten raw or boiled for greens. 
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MIMULUS LUTEUS. Mask flower. One-of the Scrophulariacire. Used 
for greens in the spring. 
MUSHROOM. Eaten raw or roasted. 
NIC0TIANA QUADRIVALVIS, Gray, N. PLUMBAGINIFOLiA, Bolander. 
L6gon, in Yokuts. Wild tobacco. Smoked alone or. mixed with 
manzanita leaves. Ilas a pungent, peppery taste. Said to have 
been rudely cultivated or protected by the Indians by keeping 
down inimical weeds. This primitive agriculture is probable, since 
• the Pimos of Southern California have a planting festival in the 
spring, wllen they climb the mountains and insert gour<l seeds into 
congenial crevices of the rocks, leaving them to grow. In autumn 
they return to gather tbe ·harvest of gourds, which enter largely 
into their domestic economy. The Yo1rnts dry their tobacco, beat 
it very fine, then wet and compress it into large, solid lumps. It 
is used frequently as a poultice on cuts. Professor Watson tllinks 
t~e Nicotiana bigelovii is the original of the qitadrivalv·is. · 
PARMELIA SAXIC0LA. A grecnisb~gray lichen, from which a tea is 
made as a remedy for colic. 
PELLEA BREWER!, Eaton. A kind of fern used as tea. 
PH.A.CELIA. There are thirty-five species of this Hydrophyllaceous 
plant. Mr. Powers mentions Phacelia in the Indian botany, but 
does not give the use. 
PH0RADENDRON VILL0SUM, Engelm. Oak mistletoe. Smoked by 
Ohimariko as a substitute for tobacco. 
PH0TINIA .A.RilU'l'lF0LIA., Li.ndl., HE'l'ER0MELES ARilUTIF0LIA, Roe-
mer. California Holly. Berri.cs eaten with relish. 
Prnus EDULIS, Engc1m. Nut or silver pine. The pinon pine, the 
most useful tree to northern California Indians. Nuts for food, 
poultice, dress, ::rnd jewelry. Inner bark, buds, anu cone cores 
used for food when tender i.11 the spring. Pitch placed on sores, 
arrow wounds, etc. Cone core and bunch-grass boiled together for 
hair-dye. 
Prnus LAMBER'l'IANA, Dougl., P. FLEXILIS, James, P. SABINI.A.NA, 
Dougl. All furnish nut for foo<l and the shells are worked into 
necklaces and other ornam nts. 
QuERcus AGRJF0LIUS, Nee. Nisbinam eat the acorns. 
QuERcus GAMilE~n. Esiri, in Yokut . White oak. Acorns used most 
commonly for food. 
Q. LOB.AT.A, Tee. Q. BREWERI, Eugelm, Kin'min, in Yokuts. Burr 
ak. Staple fo d, bu infrr ior to Q. Oambellii . 
. DE.TSIFL0RA.. Che:tnnt < ak. For footl. 
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RANUNCULUS CALIFORNICUS, Benth. Yellow blossom or crow-foot. 
The seeds are gathered by sweeping through the pl:111ts a long-
handled basket or a gourd. The dry, parched flour bas the taste 
of parched corn. 
RHUS .A.ROM.A.TIC.A., var. TRILOB.A., Gray. The fruit is said to be pleas-
3:ntly acid and the slender twigs mako beautiful coiled basketry. 
R. DIVERSILOBA, Torr. and Gra.y. Poison oak. Indians less poisoned 
by it. Leaves eaten as antidote to poison. ..Women use the leaves 
freely in cooking. They lay them on a pile of roots or a batch of 
corn bread over which are placed hot stones and earth. 
RuMEX. Yellow dock. Leaves eaten in spring. Root heated and. ap· 
plied as a poultice for acute pain. 
SALIX. Willow. ~igr, made into arrow-shafts and form the body of 
the coiled basketry. 
SALVI.A. CoLUMBINA. Seeds roasted. and ground by Southern Cali-
fornians and Mexicans. Seed-like nutlets infused in water form a 
pleasant, mucila,ginous drink, which is.largely consumed. 
S.A.MBVCUS. Elder . . Berries eaten. 
S.A.NICUL.A. TUBEROS.A.. Torrey. The turkey pea. .An umbelliferous· 
food plant. 
SOIRPUS L.A.CUSTRIS, Linn. Tule plant. Pollen used for food. It is 
beaten off in a cloth and made into pinole or mush. The bulbous 
roots are eaten and the stalks are exceedingly useful in matting and 
basketry. 
SPOROBOLUS .ASPERIFOLIUS. Tsuk-kus, in Yokuts. A coarse grass, 
whose leaves are extensively used in basketry. 
TRIFOLIUM. Clover. Talcornes, in Yokuts. Boiled with dock and 
other p.erbs for greens. Also eaten raw. 
VI'I.'IS C.A.LIFORNIC.A., Ben th. Wild grape. The fruit universally eaten. 
XEROPHYLLUM TEN.A.X, Nutt. Used by Hupa in making ornamental 
basketry. 
A NAVAJO ARTIST AND HIS NOTIONS OF MECHANICAL 
DRAWING. 
BY. R. W. SHUFELDT. 
One of the best known sub-chiefs of the Navajo Indians in north-
western New Mexico is Mariano. This man controls a camp of his people 
some 20 miles from the military station of Fort Wingate, which latter 
place he frequently visits. His father was a notable chief before him, 
and Mariano is highly respected for his sagacity and wise ruling among 
the remnant of the tribe now under his sway. 
An elder sister of his, linown among the Navajos by the name of 
Esta-yeshi, lives in one of the crudely constructed habitations built by 
these people on the hill:sides close to the Government buildings of Fort 
Wingate. Esta-yeshi, of whom we present an admirable portrait, is 
exceedingly masculine in her tastes and "instincts, even for a Navajo 
woman, and when she came to have her picture taken she insisted upon 
holding her revolver in one hand and steadying her favorite Winchester 
beside her with the other. Th:e Navajos say that this woman is oue of 
the best, if Bot the best1 blanket weaver in the tribe, and many a time 
have I watched her sklllful weaving, with interest. Nor does she lack 
intelligence in other respects, for she is often consulted in matters of no 
little import in the tribe. 
Esta-yeshi has a grown son of about twenty-two or twenty-three 
years .of age, whom the Navajos call ''Ohoh,"which means some kind of 
a bird, I believe. 
Ohoh bad an unfortunate accident happen to him as an infant. He 
was strapped up, in the manner of al~ Navajo papooses, to bis little 
board in a thoroughly confined manner, and had been placed near a 
smoldering camp-fire by his mother. Something or other tipped him 
over, face downwards in the hot ashes, and before any one could reach 
him hi face all about his mouth had become frightfully burned. The 
scar from this has never left him, and bis nose is nearly as flat as hi 
face to day. 
Thi Indian i one of the ever-to-be- een characters about the garri~ 
·on f, ingate. U ually he i extremely untidy in bis appearance and 
awkward in hi carriage. Ind ed, with bi eccentric movements and 
gr a mo pi h b ad f hair n 1 hirrbly revolting feature , many of the 
·hil lr n ·t· n 1 in gr t aw f th poor, di figured~ llow. 
II i · by n m a . h ·tn ill 1 wn we woulu take him to be, ltow-
n fir. t i rlit, a w vill T r r 'O ll see. 
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Long before I knew Choh had any claims to being one of the artists 
of the tribe I had been strnck on several occasions, when closely study-
ing the peculiar expressions of his face, unknown to him, by certain 
lights of intelligence that would come into it in spite of its pitiful de-
formity; these were much enhanced by bis overflowing good humor, for 
he is a warm-hearted, happy type of an Indian, in spite of his repulsive 
exterior. 
It is wonderful to see the affection that Esta-yeshi has for this scarred 
and half-crippled son of hers. She is never so happy as when he is 
about; has taught him all that lies within her powe.r to teach; does 
everything for him, and is pleased to the last degree when be will allow 
her to decorate bis person with all tb.ose trappings so impressive in the 
eyes of the Indian and in which we see him decked out in the accom-
panying engraving. The two eagle feathers at the side of his head de· 
note bis claim to royal blood. 
Fort Wingate, in common with all United States military stations on 
the frontier, has its building known as the trader's store, though the 
post-office and other minor establishments are included under the same 
roof. This building is a great resort for the idle ones among the Nava-
jos, who, during most of the time on week days, lounge about on 
its veranda, incessantly smoking their cigarettes, or if it be cold they 
practice the same around the stove in the center of the main room 
within. 
Choh forms no exception to this almost general failing, but is, indeed, 
reckoned among the most inveterate of the regular habitues. When he 
comes, however, his time is rarely spent in idleness, for, after rapidly 
puffing through one or two cigarettes, he will saunter over to the dis-
tant end of one of tlle long counters of the salesrooip, where lie is soon 
at work on some of the sh~ets of wrapping-paper there to be found with 
bis bit of illy sharpeneu pencil. It is a curious sight to see this Indian 
at his drawing. He is obliged to bring his face almost down in contact 
with the paper on account of his eyes, which were permanently injured 
by the burn I have already alluded to above. In this position the great 
mat of coarse hair which covers his head tumbles all over, so as almost 
to hide the subject which engages him, from tllc observer at bis side. 
The .first time I overlooked Choh to see what he was about he was 
laboring away at a gaudily dressed cllief riding at full tilt upon his 
Indian steed. His work was rather above that of the average Indian 
artist, but as I had seen many of their productions before and watchec1 
many of them while they ex~cnted them, I paid no special attention to 
this additional example of an old story. 
Choh has been presented at various times with one of those red and 
blue pencils, when the results of his handiwork exhibit a striki11g ap-
pearance indeed. Flaming red frogs with blue stripes adown their backs 
and sides, with still more pretentiou birds, will be found on every piece 
of paper that comes beneath the hand of this untutored arList. 
II. Mi.·s. 170-16 
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His figures of Indian men and women are particularly worth:,r of no-
tice, and one in watching him carefully can gain some idea of the rela-
tive importance that he attaches to the various parts of their war an<l 
ordinary trappings through the emphasis with which he depicts some of 
them. 
But Choh is not much of a naturalist, as his woful delineations of 
birds and animals 'Yill testify, and it was Bot until a week or more 
ago that I accidentally discovered the true channel in which his talents 
·1ay. I was passing through the salesroom with my budget of mail 
when I noticed this Indian as usual bent over his paper and more than 
ordinarily absorbed in the design he was engaged upon, beneath the 
great disheveled mat of a winter'~ growth of the blackest of hair that 
hung down from every part of his head. 
The glance I was enabled to get at his pa.per satisfied me in an in-
stant as to the cause of his increased interest. He was at work upon a 
locomotive, with its tender and a ·couple of baggage cars, and was just 
then giving the finishing touches to his design. The effort attracted 
my attention at ouce, because an Indian's idea of a locomotive, drawn 
by himself without the object before him, was to me something certainly 
worthy of ex::imination. The drawing of birds, and frogs, and lizards, 
. iu their crude way is a thing we somehow naturally look for, and as it 
bas been a fact for so long a time before us, perhaps we take it, too, as 
a matter of course that such people would make endeavor to depict ob-
jects which were constantly before their eyes in their common environ-
ment. A moment's consideration would also convince us that among 
these very Indians, as it is with more highly civilized races, there 
would be different degrees of merit exhibited even among those who 
laid claim to being proficient in the same branch. I saw this well 
exemplified nearly a year ago, among the Zuni women, as they fashioned 
and painted their pottery at the Pueblo, and no doubt it holds good 
everywhere and in all paths of human acti'dty. It was very prettily 
brought before my mind in the case of the Zuni women, for oue of the 
group that I was watching on the occasion referred to was painting a 
jar for me, when I got her to understand that it was my wish that she 
hould incorporate an animal and a few birds in her design. At this 
he de ponding1y hook her bead and pointed, with rather an envious 
,.,. ture, I thought, to one of her companions wlio sat opposite as the one 
who was killecl in that part of the work. 
u tber thing I hav noticed i, that the majority of these Indian art-
i:t' are 1r at mimic , and th re i much to lead us to believe tbat 
rnan T f th ir l igu , oth in pott ry and in art, have become quit 
· t • tvp <l. ....,..ot 1 D<T arr point d out thi fact in an article which 
I <· ntriun · l t ·i n · , wh r in I .-bowed lww the Znfiis had clung, 
perha11 · for. " ~ t a • mmon mod 1 for the owl. 
hnt t > cha ' ; 1 · ,m > iv at all w 11 i a ,a tl different thing antl 
)lat ·1 « 11 i i. 11011 fr m m m ry alon . Thi i. a gr at 
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complicated tLiug, crowded with detail, aud an object which the ma-
jority of the NaYa,jos have only had the opportunity of seeing for a few 
years. The question possesses no little interest from an educational 
point of view; for if one full-blooded Navajo Indian can, of his ow11 . 
volition, thus step out of t,he archaic aboriginal rut and make a pass-
able picture of a steam-engine, are there not hidden sparks and abilities 
in other directions, an<l bow would .this oue thrive if it were properly 
guided and nourislled? · 
Ohoh presented me with his drawing, a_nd during the course of the 
day made me two others upon some rather common drawing paper, 
which I gave him for the ptirpose. The last two effo:r;ts were even 
better thau the one lie had made for bis own amusement, and each pos-
sesses points of interest tliat they do not have in common. 
I selected tLe one I considered the best of all, and present it here as 
one of the illustrations of this paper, it having been reduced rather 
more than one-third for the purpose. 
· In one of the othen; he drew the telegraph poles and wires alongside 
the track, and placed a bird on top of each pole-a very common sight 
in this prairie country; but the birds are entirely out of proportion 
with the rest of the picture, being fully ten times too large. 
In the thinl he has attempted to represent the rays of light as they 
issue from the beadlight, and tbe steam in this one is blowing off. His 
powers of observation have served hiru well here, for he has drawn the 
white steam simply in outline, an<l has tried to show how it cuts 
tlirough the smoke, which is drawn black, as it comes from the stack. 
Oue of the most iuterestiug things to me was to observe the great 
care be took to show the H bright line" on the smokestack. Not only _ 
that, but he wa~ familiar with the fact that it <lid not show on the 
under side of tbe upper enlarged portion of this part of the engine. 
He bas likewise represented it upon the brass steam-chest and else-
where, and tllere is an eYideut attempt to properly shade the body of 
the engine itself, or boiler. Now, surely this is good work for an un-
ta,ught Indian, and I can attest it is far above anything that I have 
ever seen one of them attempt before, much less accomplish. 
Again, the detail about the engine is by no means ba<l, and, moreover, 
each of these locomotives is upou a somewhat clifferent model, as in one 
he bas the bell in a frame in front of tlic sand-box, in anot!ier it is belted 
to it, while finally, in the third, it is in the middle, between sand-box 
and steam-chest. The driYing-gear is not as well shown in the figure 
as he is wont to ma,ke it soruetimes, and one has to but watch him draw 
these parts to become satisfied tuat the man is ignorant of the principle 
involved. · 
He invariably places two men within the cat, and takes evident pains 
to always draw the top of this part perfectly fiat. 
For the tender be usually adopts one model, from which he rarely 
departs, though sometimes irn fills it heaping full of coal, while.at others, 
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as in the illustration, he neglects to put any in at all. He has examined 
the method of coupling, for it is carefully shown in one of the figures, 
though in another a thickened line indicates this arrangement. 
It is au extraordinary thing to watch him put the letters on the tender 
and baggage cars. He must make these entirely from memory, yet he 
never strikes it as they sllould be, for it is quite e·ddent that his com-
binations <lo not agree with the actual abbreviations used by t.110 rail-
. way companies; yet Choh writes these on precisely as if he were posi-
tive as to their correctness,.and we must own that the form of the ma-
jority 6f liis capitals is not bad. He invariably, however, makes his 
great J's after this fashion, 1,, and nearly al ways turns his capital W's up-
side down. Often he places the oblique bar across the door of the bag-
gage car, with a window above it, and I see in one of the drawings, he haH 
adopted the elevated plan of brakes seen in this class of cars. Here, 
again, however, it is quite clear that he has not mastered the use of this 
contrivance, perhaps one of the simplest in use of all tlle gearing em-
ployed upon a train of cars. The perspective for tbe wheels, and the 
proper way of drawing them upon the opposi e rails, is another weak 
point, which he endeav-ors to conceal by :filling it in with the shadow. 
These are the leading points which occur-to me for criticism in this 
drawing, that, taken as a whole, is truly a wo111Jerful piece of work for 
one of these people. When we come to consider really how low they are 
~ in the scale of civilization, it is an astoun<liug production. .About 
Wingate, here, the majority of these savages live more like bears than 
men, sheltered as they are, summer and winter, in the low, rude 
'' shacks,'' which they bnil<l. of limbs and twigs of trees on the bill-sides. 
1\loreo,·er, it is not as if tllis man hall the opportunity of studying a 
locomotive every day of bis life, for the rail way station is fully three 
miles from his Indian home, and there is nothiug else to induce him to 
go there. 
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NOTES ON CUSTOMS OF THE DAKOTAHS. 
By PAUL BECKWITH. 
The Dakotahs or Sioux now scattered over the great North west are 
divided into ·seven bands and many sub-bands, as follows: 
(1) Sis si-ton-wans, or Village of the lVIarsb. The major portion of this 
band are now at Devil's Lake Agency, Dak. The 1-san-tics, a sub-barnl 
who take their name from a former residence at I-san-tine-di, or Knife 
Lake. 
(2) Wah-pe-ku-tes, or Leaf Shooters, a wandering band scattere<l over 
the prairies of_ the Northwest. 
(3) Wah-pe-ton-wans, or Village of the Leaves, from their homes in 
the woods. 
(4) I-hank-ton-wans, End Village of the Lake. 
(5) I-hank-ton-wan-na. This band and the preceding, having united, 
are now known by the name of Yank-tons, an<l' arc found on the prairieH 
and agencies of the Northwest. The sub-bands of this confederation are 
Pa-bak-sa, or Out Heads; Wa-zi-ku-tcs, or Pine Shooters; Ki-guk-sa, 
or Breakers of Law; and the Huuk-pa-di-<..lan. From the Waziknt••s 
branch of this band the As-sin-na-boines are said to have sprung. 
(6) Te-ton-wans, or Prairie Village, number over one-half of the entire 
Sioux nation, and comprise those bands rnost opposed to cultivating 
th~ soil. General Ouster was defeated. aud aunihilated by this baud. 
The sub-bands are ai:; follows: Si cau-gu, or Burnt Thighs; 1-ta-zi-pa, or 
Bow Pith; Si-ha-sa-pa, or Black :Feet; l\fin-ni-kau-ye-wo-zu-pi, or 
They who plant by the water; 0-o-lle-non-pa, or Two Boilings; O-gla-la 7 
and Hunk-pa-pa. 
(7) lVIdi-wa-kan-ton-wans, or Villag~ of the Spirit Lake, from a former 
residence at Mille Lacs. 
Da-ko-tah is to say the leagued or the allied, and they speak of them-
selves as the 0 -ce-ti Sa-ko-wi, or Seven Council Fires. 
DANCES OF THE DAKOTA.HS. 
Wi-cas-ta-wa-kaI?, holy or medicine man, the high-priest in the reli-
gious ceremoni~s of the Dakotahs, invariably a chief, who through 
the e dances or religious ceremonies retains his influence in the tribe,, 
understan<ls thoroughly the medicinal properties of the various llerbs 
used by them, and often performs cures acknowledged by Army sur-
geons as remarkable. .Au Indian staggering iuto camp mauy hours 
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after being bit ·· by a venomous snake, his leg swollen ilorriuly, was 
cured in a short time; the late Dr. De Wolf (U.S . .Army surgeon killed 
in the Custer massacre) and the writer saw the man. Tl.le <loctor said 
t here was no cure for him, yet he was cured by a medicine mau. .Another 
cure, a cataract of the eye, was effected by the insertion within the lids of 
hrass :filings. To impress upon the mind of the patient the divine nat-
ure of his medicine the medicine man adds to the efficacy of his reme-
t1ics, mysterious incantations, contortions of feature and body, accom-
panied always by the drum, often placing upon the ground a paper or bark 
figure, aml while the friends are holding the patient over it, shoots it 
with his gun. As the patient is held over the figure the sickness falls 
to the ground, enters the figure, and as he kills it with his incantat.ions 
and hii-; gun, it will not re-enter the patient. All this power is receirnd, 
they say, through the Great Spirit, who confers upon them a spiritual 
medicine so powerful that they can kill at will, resuscitate the dea<l, 
and cure the sick. The spiritual medicine is represen~ed by a bunch of 
feathers, a claw, a bird or animal head, a, pebble; anything, in fact, that 
strikes their fancy. To keep their medicine from the gaze of the pro-
fane a medicine-bag is prepared from the ~kin of birds or small ani-
mals, decorated with beads and porcupine quills, and in this bag tlie 
medicine is placed, aud is carried with them al ways, as long as they are 
followers of the Wau-kan Wa-ci-pi, holy or meuicine dauce, and as itH 
name implies·, the religion or worship of the medicine of the Dakotahs, 
their manner of worshiping the multiplicity of gods through their 
medicine. A council is held. by th~ head-men of the order, who appoint 
to act, as soldiers ten members of the order, who, selecting a suitable 
spot, erect a 3-foot barricade, in form an ellipse, at each end a tent~ 
one for the high-priests to hold their councils, aucl in w!Jich to kce1) 
their Pa-zu-hi-ta-wau-kan, the other for the so1diers, who r,re erve 
order, wait upon the dancer , prevent spectators from leaning upon 
the barricade, and attend. to a large cauldron of meat and wild turnip 
cooking o,er a fire immediate1y in front of their tent, often replenisbe<l 
during the ceremonie . 
The high-pri t entering the circle from their tent, and the soldiers 
taking their p1ace , t.110 member are admitted by families or group , 
wb , , tanding in liu , face the east, or medicine teut, iu unison throw up 
tb ir lrn.nd t n<l bou "Brotller ·, have mercy upon me." The head of 
th , famil ·or, pok man r lat s where and when each one wa iuitiat d 
b r er liantin a refrain to the high-priest arHl holding the 
m di ·in · g.' in th left han<l, tightly pres ed again t the heart, th 
1 j,,11 arm rai · <l •• if in th ctof affirming, trot around the circl er ·ing 
· Fri tH1 , n 1 hr h r ha\- m rc,r upon m ·" wheu reac11ing tl.Jc tart-
. ' 1n 1 la· h <;h , nt · arrain bi . tim in pr, i: of the Wan-kan Tan-ta or 
r , t l iri , n 1 ak · a ., t, nr on th ground leaning arrain t thl3 bar-
ri ·· cl · All th m ml £·r a· tli •y nt r go through with the same pr · 
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The high-priest, taking his seat in the medicine tent, appoints four 
assistants; to one is given a small drum, to the next a pillow aud stick, 
to the third a rattle, and the last assists in grunting. The big drum 
in the center of the circle, has several drummers, who add without cessa-
tion, to the din. The high-priest now speaks to them of this, the holy 
dance, founded centuries ago, relating how powerful was the medicine of 
their ancestors, and advising unbelievers not to scoff at them or their 
medicine, as they have the power to thrust a claw or a stone through the 
body of any one at will, causing instant death. To show them how strong 
his medicine is,hecalls up one of bis assistants, and pointing his medicine-
bag at him, gives a puff with his lips, whereupon the assistant falls ap-
parently senseless upon the ground. The high-priest prays tlrn Great 
Spirit to aid him, bowi_ng to the north, south, east, and west, asks the 
assistance of the members in bringing· their dead brother to life. All the 
instruments are pounded, accompanied by frantic gesticulations and so-
norous grunts, the lifeless man gradually returning to consciousness, and 
spitting into bis han(l a mass of froth and blood, in which is a claw or a 
stone. The high-priest now dances !Mound the circle, showing his medi-
cine-bag, and imitating the animal from which it is taken. Advancing 
rapidly towards one of the members, he hol<ls his medicine-bag to his 
mouth and blows over it towards the one selected, wl10, giving a yell, 
falls to the ground. The chief continues, and the "dead men" reviYing, 
assist i11 shooting others, m;itil theringis foll of howling savages, dancing, 
yelling, and shooting each other. A signal is giveu, all congregate around 
the big drum, raisiug one foot, then the other, alternately, keeping time 
with a lateral swing of the body, the men chanting in a sepulchral tone, 
seeming to die out in the pit of their stomachs, and the women on the 
outside of the group, raising themselves on the tall of tlleir feet, imi-
tate the peculiar call of the female swan. The hoarse guttural soundt:i 
of the men, and the clear swan-like notes of the women, the two blend-
ing together, were very musical. During. the ceremonies the assistants 
of the high-priest, in performing their office and upon their instruments, 
trot around the ring faster and faster, grunting at each step, form into 
1ine in front of those selected, advance and retreat several times, then 
rushing forward, thrust their instruments into the hands of their suc-
cessors, take the seats just vacated, and now represent the gods. of the 
north, south,east, and the west, the high-priest representing the Wan-kan 
Tan-ka or Great Spirit. When a candidate is initiated he is first taken 
into the council-tent for instructions, which are secret; stripped of his 
clothing, excepting an apron or cloth and moccasins, painted black 
from bead to foot, a red spot about the size of a nickel painted between 
hi boulders. The candidate is exhorted to remain good, and bis medi-
cine will be strong, and that hem ust give a feast once a year; if not, he 
will be unfortunate, and meet with sickness and death; if good, the 
Great Spirit wi11 make his heart strong. The candidate now receives 
the holy claw or stone; the higll-priest approaching from the east with 
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his medicine-bag describes the course of the sun, bowing to the four 
quarters, says to the candidate, ''Now prepare yourself, I am going to 
transfer to you what I ha,ve in my medicine-bag," and thrusting bis 
bag torward the candidate, says, "There goes the spirit." At these 
words the candidate, kneeling on a blanket, falls upon the ground. 
All those that wish now come forward and, as offerings;, throw over the 
prostrate figure robes, blankets, skins, and ornaments. By the power of 
the high-priest the candidate recovers, as described before. is presented 
with a medicine-bag, and is a recognized member of the or<l.er. Be 
must attend the three following. meetings in the same co~tume, painted 
black, after which he appears as he may wish. Women are members 
of this order. Dead Indians, men and women, are initiated into this 
order, through the same performance over a lock of hair of the deceased, 
wrapped in skin or cloth, laid upon tlle ground, with roues, blankets, etc., 
piled as an offering upon it, and afterwards distributed among the mem-
bers. They say the spirit by this initiation is set on the right road, 
straight to his or her destination. After the ceremonies the soldiers 
distribute the food, and the feast com mences, constituting- the principal 
attraction to the multitude. The dance, commencing at daylight, lasts 
until daylight the following morning, and as these dances arc giYcn, 
ernn in mid-winter, many degrees below zero, one can readily imagine 
the agony the candidates must undergo, clothed only in a coat of paiut. 
It is generally supposed that the members of the order have secret· 
and signs, but the penalty is so sure and swift that no exposures baYe 
ever been made. Well-known instances have occurred, where indiscre-
tion of members have been punished by their mysterious disappear-
ance, Mtributed to the medicine men. 
Pa-gi-mi-hi -na-ka- Wa-ci-pi.-The circling crow dance, also called the 
straw or grass dance, is controlled. by three men, the most influential of 
the tribe, who wear a peculiar insignia, a tunic of crow and eagle feath-
ers attached to a belt ornamented with beads and quills; over the small 
of the back project two sticks several inches long; at the ends are jin-
gling bell , e,ery motion of the wearer causing tlle sticks to vibrate and 
the bell to jino-1 . These tunics are held sacred, and no profane hand 
allowe to touch them. The next officers of tlie order are the four 
urnmm r,, each provided with a baton of office, a stick wrapped with 
porcupin ui11s and trings of bead , the four sticks being u ed to sus-
P nd th drum an a. large wa h-tub or chee e-box, covered with kin, 
the ·i ., <lr p ll with fine cloth, ornamented with feather , bead , and 
quill ' . ' h uti of the drummer aro to , trike the drum with full 
fr· ·n lt k 
and the members 
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in their most brilliant paint. Seating themselves upon the groun<l, 
wrapped in their blankets up to the eyes, the drummers open the ball, 
the da,ncers throw their blankets aside, and springing to their feet brand-
ish their tomahawks or knin~s witll violent gestures and an occasiqnal 
whoop, chant and dance fur a few moments, resume their blankets and 
their seats, leaving one iu the rirrg, who, fiercely gesturing, and wildly 
waving tomahawk or knife, will brag unmercifully over some exploit iu 
war or chase; again all jump up, dance, and yell. A repetition of the 
same performapces is gone through with again and again for several 
days or until the provisions are consumed. They will imitate animals, · 
taking raw meat or a fish, snarl, growl, and snap OYer it, tearing it with 
their teeth like the wild beast they are so well imitating. A.11 questions 
are first discussed by the head-men in council, pro and con, and are 
then put to vote1 the Yotes in the affirmative represented by a stone, those 
in the negatirn by a piece of woo<l. No decision is arrived at until 
after many pow-wows; even then another lodge will be called in to par-
ticipate. A question of importance once decided, the head chief of the 
band will be called in, whether a member of the lodge or not, and he must 
perform the miRsion they have in trusted him with, and as their influence 
is largely kept up througll these orders the chiefs are glad of these com-
missions. There are no signs or pass-words, and with the exception of 
the skunk-skin garter, elaborately ornamented with beads, there is noth-
ing to designate the meml>ers from the outside world. Though this 
order is of late date it is the most powerful among the Indians. Dur-
ing thi8 <lance, if a member wishes a divorce from one or more of his 
wives (they generally add one or two just before the dance for this pur. 
pose), he proclaims that be (naming himself) throws away (naming her), 
and she is no longer bis wife. An outsider, by payment, can deputize a 
member to act for him. No member will act as spokesman for any 01re 
not a member unless paid a retainer's fee, generally a gun or a horse; 
the more influential gain fifty to one hundred horses <luring tlie year, 
but have to give away as many to retain tlrnir influence. 
There arc no ceremonies of initiation; they generally give a horse 
starting him off with a cut of. the whip, for any one who chooses ti 
catch lJim. The order is a charitable one. An old woman called on the 
order1 stated her po,erty; immediately the crier was sent arouncl the 
camp, and in a few hours the members were all present, as they will-
drop any work or pleasure when ca,lled. The leader stated the cause 
of the meeting; the result was flour and pork, thirteen blankets, calico, 
fine cloth, and skins. .Another instance: An Indian, wishing to build a 
house, invited the order to a feast; as he ~as not a mern ber, one statefl 
bis wants. After the feast the building was soon completed. Though a 
charitable and social society, it is one very much feared; and there ex-
ist lodges among all the different tribes and bands throughout the 
great Northwest. 
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Hi-wau-gag Wa-ci-pi.-'11he sun dance~-The Sioux are superstitions, 
and firm believers in dreams, signs, and omens. Tbis dance is given to 
avoid sickness or any misfortune that may have been foretold by a 
dream, sign, or omen, it is a self-inflicted punishment the Indian under-
goes to propitiate tlie Great Spirit. ' 
A circle is formed of green branches stuck into the ground; in the 
center, forming a triangle, are planted three poles or saplings, one much 
longer than the other two, the trunks cleared of branches excepting a 
tuft at the tops, a piece of white calico is fastened on one and a piece of 
re<l clqth on the other, both burnt after the <lance, as they are then con, 
sidered sacred. To each of the poles is fastened a stout thong, as high 
as a man's head from the ground. The dancer takes his place in the 
center of the triangle, and making incisions through the flesh on shoul-
ders and breast, ties the ends ofthon~s through the incisions, and places 
between his lips a small quill whistle through which he breathes, at each 
respiration giving a shrill whistle. He is clothed only in a shawl tied 
around his waist falling to his knees, his body painteu black, hair loose 
and banging upon bis shoulders, and with rings of white rabbit-skins 
tieu iu his flesh on shoulders and legs. As the sun sinks below the 
horizon this dance of torture is commenced by a slow sidewise motion 
of the body, as each foot is raised and lowered, their eyes following the 
course of the sun as it revolves around the ea~·th, and as it rises above 
the horizon their eyes are kept fastened upon it. This is kept up until 
suuset, if the dancer has not succumbed throngh weakness before this; 
he tugs and strains in bis efforts to pull the thongs through the flesh, 
anu finally falling with his whole weight tears the thongs through, gen-
erally rendering himself insensible. 
The dauce, as its name indicates, is in honor of the sun (typical of the 
Great Spirit), and the great object is to keep their gaze upon iL, the ob-
ject of their adoration, or cease to follow its course, whether beneath 
or aboYe them, in whose honor they are suffering these tortures. The 
<lrnmmers and a regular band of singers keep up a chant of "The 
Great Spirit keep us." In dancing, the arms to foe elbows are held 
pre8 cu to their sides and from elbows traight out to the front, hands 
clinch d, tbe feet raised alternately from the ground, the body moving 
from ·ide to ide and backward and forward, stretching tbe gashes to 
tu ir full' ·t xt ·u . To ·e 011e undergoing this :f arful torture called 
d~ n ·iu ", n ke<l, p iut Ll black, hair t!'eaming, blooc.l trickling from 
th ir g ·h ', tb ·brill whi' 1 at each br atb, the hoar e gutteral ·ing-
ing h lull tlrn<l f h clrum, i 'a <lr adful i<Yht indeed . 
. J.z a-hi- ·i-pi.-The ·alp rlance.-Thi dance follow the bringing bom 
( f , ca.Ip.· . .1. ·ir ·1 i. form •,1, n n i<l · and li warrior·, their 
1i · I~ in cl r d th t , h r. in th ir h ac.1-<lr . : <1 noting th nom-
h r f ·alp· l· t, mahawk: kniv : nil gun . in ll ir band · n 
th tb r :i1l , ml h · nng w m •11 iu th ir b ,., ir arr ·iug- the 
·· lp tr ch n l l· nglin t t c e l · fl u p le . The 
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musicians, drumme.rs, and siugers, squat upon the ground near by. 
The men commence the war song, sometimes forming a circle, <lance 
around the women holding the scalps, who join in tlrn refrain, as it were, 
then again forming in two lines facing each other, all dance forwards 
aud backwards. If the scalps have been captured <luring the winter 
the dance is kept up at intervals until the leaves grow in the spring. 
If taken in the summer, they dance and rejoice over them until the 
leaves fall off. Painted red four times, then they are buried. Each 
time the scalps are painted the warriors are expected to giv0 away 
their blankets and their ~lothes, as their hearts are strong. 
Ce-ki-ti-pi.-The virgins' lodge.-This feast or ceremony is only partic-
ipated in by tliose who are virgins. If reports are circulated. in the 
camp derogatory the girl immediately gets up a" Virgins' Lodge." An 
old man is selected, who arranges the tipi or lodge, in which tile feast is 
to take place, by smoothing the ground two or three yards iu diameter 
in the center of the lodge. In the middle of the cleared space is placed a 
round stone, near it a knife is planted, blade up. The crier goes through 
the camp, specifying where and when the feast will be held. When all 
are assembled the girl enters, places her hand 011 the point of the knife 
blade, typical of the god of war, that he may pierce her through with 
this sharp blade if she is not pure ; then on the stone, typical of the 
god of the mountains, that he may crush her; then placing her head 
against the earth, typical of the god of the earth, that he may open the 
earth and ingulf her if she is not truthful; she then takes her seat, her 
accuser is brought forward and goes through the same ceremony, and 
then openly accuses her; if his accusation is not substantia,ted, he is led 
from the lodge amid the jeers and laughter of the spectators. After 
the trial the feast commences, and the girl goes forth with unblemished 
character. This feast excites a beneficial effect morally upon the In-
dian women, and serves to make an extremely immoral nat.ion very cir. 
cmnspect in their actions. 
The Dakotas have several ceremonies of adulation or praise. , 
. .A.-do-wan, to sing in praise of the Great Spirit, as the Dakotas do be-
fore going into-battle, or upon a raid into the enemy's country, that he 
may render the hearts of tue enemy weak, so they may be killed and 
their scalps captured without danger to themselves. 
Wi-cas-ta a-do-wan.-(To sing the praises of a rnan.)-The singer, tak- · 
ing- the heads of several woodpeckers, goes to the lodge or tipi of some 
particular individual, will siu g over these heads in his prnise1 reciting 
his deeds in war and at the council ti.re, or exploits of the chase, re-
ceiving in return a valm1,ble present. 
A-do-wan.-The pipe or praise dance.-Two persons, the singer ancl 
dancer, go to a mourning lo<lge, and taking the bundle of clotll in which 
the hair or the medicine of the deceased is kept, hang it on four 
sticks driven into the ground. The singer then takes the pipe, tile stem 
elaborately decorated with feathers, beads, and quills, invites the spec-
I 
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tators to join with him in his song of praise to the spirit of the departed, 
slowly waving the pipe over the bundle extols the virtues of the deceased. 
As the mourners are generally very liberal in their presents, the singers 
make a profitable business at these a-do-wans. Tlrn IJipe-stem is ape-
culiar one; a :ffat stem worked with porcupine quills and beads, in the 
middle an eagle tail spread so each feather stands out by itself, and at-
tached to the center of each feather are small bundles of horse-hair, 
wrapped with ribbons and quills. Those who have seen the dance de· 
scribe it as being very graceful and beautiful. 
Yitm-ni-wa-ci pi-The circle dance.-A social gathering where those of 
both sexes meet and dance around a pole planted in the gronn<l. 
Han-wa ci-pi-Night dance.-Many gather together, men and women, 
with drums and siugers, -by moonlight, to dance and sing. Forming two 
lines quite a distance 
I 
apart, the men take up the refrain for a, few 
words; then the women answer. As a rule the Indians are too super-
stitious to leave their tipis after dark, so this dance is but rar~ly in-
dulged in. _The Dakotah can hardly be said to know anything about 
poetry, as the ho-ho-ho, ugh-ugh-ugh, or hi-hi-bi of their songs is only 
now and then interrupted by the enunciation of words. Their language 
is so figurative that the meaning is generally the opposite to what the 
expressions used. would naturally convey. 
ORNAMENTS. 
There are but few now in use with any meaning. Tlrn uumber of 
eagle featherR worn denote the number of enemies killed, tlie wi11g 
feathers of tbe bald-beaded eagle denoting male, and the black-eagle 
feathers denoting women. If tliey scalped the enemy, a broad. red 
streak is painted across the feather; if shot, a round red spot is painted 
upou it; if the person killed was of prominence or reputation, the feather 
are dyed red. The above is also applied to the killing of a grizzly bear. 
Small ticks arrayed with porcupine quills are sometimes attached to 
the quill of the feather, and small piece3 of white fur glued. to the ends. 
No one ';'lill wear a,n eagle feather unless entitled. to it, as they belieYe 
it will fly away from their head if worn unlawfully. 
l\'lany of the o-called civilized Indians , till retai11 the custom of ar-
rano'inrr the scalp-lock. Tile i-:;calp-1 ck proper i a perfectly round cir-
cle on th center of the head where th hair grow to a point. Arou[Hl 
thi lock the· i v ry firml. ab ad l>an<l an inch wide; th hair i ' then 
braid d an o ter ·kin twi.-t cl ar nn<l it ·pir,llly, f rmirw a braid 2 and 
v 11 4 f • 1 11,.,; thi · i.· kept oil •,l a.ncl nic for the n my to captnr if 
, th Y '· : chane · th par i: <ly •(l y •rmilion. If an Ju,li~lll haR th 
im • an<l II• p r · n kill ·cl i: of importanc •, tliey will talc the 11tir 
lp in ·luding 1 · ·rehr w.- au,l e,1rs. The ;calp, are . tr t ·h d u 
l · all(l 1ri ·ll · .- 111c im •.· a pi ctm, will l> paint cl upon th , kin 
pr · •n in"' h h i. , rv of i · c:tptur •. ' he Iudi:rn~ ha\· 11ia11y orna -
m nt · 11 u f au · particular .-ignilicauc . It i · 11 t to 
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be believed that the grizzly-bear claws worn as a necklace are marks 
of distinction; lJut as they are costly it is merely a matter of wealth and 
not a symbol of chieftainship. In for1Uer days it may have been so usetl, 
bnt not within the recollEction of those now living. 
RELIGION. 
The Dakotahs have many gods; their visible and invisil>le world is 
peopled with spiritual beings, inhabiting everything in natt1re; c:rnse-
quently almost everything is an object of worship. He reuders homage 
to the sun and moon, sacrificing as often to tlie bad as to the great or 
good spirit. His go<ls are of air, water, and of the prairies; their re-
ligions ceremonies consist of dances. Tlle go<l oftlle waters, Un-kte-lli, 
a fa.ble(l monster of the deep, probably a whale, the tradition Landed 
down from their ancestors who may have lived near tlrn great waters. 
\Va-zi-ya, the ice god, or god of winter, he who approaches the haunts 
of men in winter aud returns to the land of ice in summer. Can-o te-<lan, 
or forest god, as it is said to resemble a • man; it may ham been a 
monkey. He-yo ka, god of the prairies, whose home is supposed to be 
in the little llills upon the prairies. He wraps his ermiue robes around 
him in summer and goes naked in winter. Wa-kin-yan, the god of 
thun·der, a fabled giant who rides upon the clouds, wl10se tbunderiug 
"°oice they hear. He causes tl.le Hghtning flashes by rubbing tw.o sticks 
together. 
MORTUARY CUSTOMS. 
·Upon the decease of a member of a family the survivors alluw their 
friends, relatives, and the medicine men to take away the l>est they liaYe 
of enrything. Their hair is allowed to grow unkempt; they l>esmear 
their faces and l>odies witlt earth, and wear old and ragged clothes; the 
women gash themselves with knives. The body is draped in the best 
of everything-robes, blankets, and fine cloth-and placed upon a scaf-
fold, until, in the course of time, the bones fall to the ground; they are 
tlien taken and buried. The mourning is kept up one year, amidst dirt 
al)(l ragged garrneuts; then they wash tllemselves, put on clean clothes, 
and uc,·er mention the 11ame or allude to the dead person, and it is con-
siuered a deadly insult that the name of the departed should be men-
tioned in their presence. Immediately after a death they leave their 
l10mes aud can not be induced to return to them. They have been 
known to leaYe the corpse in. the house for months, erecting a tent near 
by. Iu either case when the corpse is removed-a new opening is made, 
through which it is carried. Gray Thunder, a noted Dakotah chief, died 
in 1874--:-a man aid to llave been over 7 feet in height. Tlrn army sur-
geon then. stationed at Fort Totten, Dak., offered the widow quite a large 
sum of money for the corpse, in order to articulate the skeleton. The 
offer was refn, eel. The widow had a stout box ma<le at tlle agency, and 
every year up to 1877, iu her migratory Yisits to the Mission River 
254 PAPERS RELAf ING TO ANTHROPOLOGY.· 
Agencr, loaded. 1lio remains upon a sung-wa-kin-i-Jm-pa and carried it 
there and l>ack twice a year, a .distance of over 100 miles, for fear the 
skeleton should fall into the hands of the white doctor. 
SUNG-WA-KIN-I-HU-PA. 
The apparatus for packipg on a horse or clog. It is made by .placiug 
the ends of two long tent poles together at an angle of about 40 de-
grees, the ends fastened ~ogether and placed on tlte l>ack of horse or 
<log, the other dragging upon the ground; behirnl the lwrse's tail cross-
pieces are tied, on which loads are packed. The Sissitonwans and the 
Ihanktonwans of the prairies train large dogs for tlrn purpose. 
I· GUS·KA. (UNTYING THE BUNDLE). 
This is a Dakotah custom. A lmndle of tobacco is sent to seal the 
bond of friendship between bands or villages; if it is untied, blankets, 
guns, kettles, ::rnd articles of finery are sent in return. If tlley have 
uotbing_ to give or refuse to·accept the overtures of peace the bundle is· 
returned uutied. 
I·ZU-Y.A.-PI. 
Carried by the DakotalJs when going to war, as the palladium of the 
Romans. Sometimes it -is a pipe, sometimes the skin of an animal. 
D.A.KOTAH MENU. 
Pemmican,. the flesh of ox, buffalo, deer, or other wild meat, cut.in 
long thin strips, a.ml dried. in tbe sun, '' jerkeLl ;" as soon as cured it is 
l>eaten by tlle squaws with stones until in shreds, co1leeted and placed 
iu kin bags; then bones are pou11ded and the m~rrow extracted, melted, 
an<l poured into the bags with tllc shredded meat, to wlJich has been 
au<lecl quantities of hau-tas-ka, a small red berry, ·rnry aromatic andin-
<ligenons to the prarie~. Pemmican is t1 ·ed on long marches or jour-
11eys, as it is compact, and a small quantity serYes for many meals. 
There are mauy wealthy white people of Miune ota who are regularly 
·uppliecl with p mmican for home consumption, as when properly made 
it i · not un1ik , pate defoie gras. Accompanied by a dish of wild rice from 
• th rice lak of l\Iinne 'Ota, it i a repa t so toothsome that cYen those 
without an app tite can enjoy. Throughout Minnesota are many hal-
l w lak . from wbi ·b qnantitie of wild rice are gather <l l,y the Indian , 
uutil it ba, b c m c bu in . s with many of them; it i in fact upe-
rior t cul ti at l ri . Tip- ·in-na, wild turnip, is nature'~ mo t precious 
ift t th Iu lian. , wb in the fall of tlle ar d rt tll ir Yilla o-es and 
b r, iri turni1 huntin ; it i no· unu ual ·igbt to ee the hill-
i · f h r llin prairi cl t cl with m u worn u and cbiJ<lr n each 
. . ' ' nth·, 1 ng h Y • p 1 • haq u 1 a on u ], Jigging turnip . Th y 
l in t 'l r , r <lri d; tll ak tah, dry tllem for win-
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ter's use. It is a bulbous root, growing deep in th~ groun<l, and very nu-
tritious; raw and ,dried it forms the principal item in the Dakotah menu. 
Some years ago experiments were made hy French savants, and it was 
found that a, nutritious substitute for wheat flour could be made fr01n 
the dried turnips. The following bulbous esculent roots are also eaten: 
a-sin-na, growing in the marshes, about the size of a walnut; pun-cin-
na, about the size of hens' eggs, grows on the margins of lakes and 
rivers; ·ni-do, in taste resembles a sweet potato; hu-ba, a large water 
grass, the stalks of ·which are eaten; ou-mui-ca, beans growing wild in 
the valleys :rn<l low lands) having a vine-like top the pod growing at 
the roots being dug up in spring and fall of the year; wild ltop-viue, 
as it sprouts from the ground, the fac-simile of the asparagus, but 
superior in delicacy an<l flayor, and it is no uncommon sight on the 
frontier to see officers of ibe Army (who are generally epicurean in their 
tastes) digging- wild hop sprouts for their own table; ta-to (Auglice 
evidcn tly), a root with a long branching stalk, dried for winter use; 
c~-he-ca, a small root the size of a hazel-nut, collected by the ground-
squirrels and prairie-mice, an<l deposited in large quantities in their sub-
terranean homes. In the fall the Dakotahs collect from these supplies 
for their winter's use. The taste is rather agreeable, resembling some-
wltat that of a green pea. Shun,ka, or dog, last but not ieast of the 
edibles that please the saYage palate, can not be called a domestic dish; 
it is not eaten, except in cases of dire necessity, as it is considered too 
delicate for ordinary consumption; but is usually eaten at a special 
feast in honor of warriors of renown, to whom, as the highest mark of 
courtesy, the hea<l is given. All the birds of the air, excepting the 
eagle and the turkey, are eaten by tlrn Dakotahs, and all the beasts of 
tbe earth, and all the denizens of the water. Capable of containing 
quantities that would Rurfeit several wllite men, the Dakotah will in 
days of scarcity tighten bis belt in order to prevent a vacuum, and go 
on his way uncomplaining. 
MARRIAGE CEREMONIES. 
As soon as the young couple have concluded to cast their lot in commo'n 
and are engaged, the young man calls his brothers, sisters, uncles, aunts, 
and cousins together, :rn·d tells them that it is liis desire to take such 
and such a one for his wife. After eating the repast spread before 
them tuey separate for their· respectiYe lo<lges. Tbe following day as 
many as wish return, each bringing some object as a present-a gun, 
hor ·e, blanket, anything they may ham, and of tllc best (a bridle rep-
resents a horse, and is redeemed on demaml). All these tlliugs tlley 
make into a bu.ndle, carried by the motlier of the young man µpo11 ber 
back, who lays it iu front of the lodge of tlrn expectant bride an<l retnrus 
home. Now, the girl's mother or other mem her of 11er family l>rings 
the bundle into 1.he lodge and prepares a feast, i11Yitiug all the relatives 
of the young gil'l, who, after participatiug iu the good tl.tiJJg°s spread. 
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out before them, antl learning the particulars of the case, discuss the 
character of the young brave, after coming to a conclusion in favor of 
or against the approaching nuptials. If favorable they return next 
day with their bundle of presents. Then the buudle of the bridegroom 
elect is opened and the articles are distributed among the bride's family. 
They, in their turn, take the bundle brought by them, gi vc it to the 
girl's mother, wl10 takes it upon her back anrl the girl by tile han,l and 
deposits both at the door of the expectant husband. The groom's mother 
comes out, takes the girl and bundle into the lodge, where all tlle family 
a re congregated, seated around the :fire, leavin g the place of llonor 
(opposite tl.1~ entrance) vacant. In the center of this space is a dish 
with two spoons in it. Tlrn young man and girl sit one on each side, 
eat a few spoonfuls from the dish, and then pa~s the disll around. The 
bride's bundle is then opened and distributed among tbo~e present. 
This constitutes one form of marriage among tlie Dakotahs. As will be 
seeu, ibc parents have no voice in the matter, leaving it entirely to the 
brothers, etc. In making up the bundles those wishing to give a horse 
throw in a bridle, marked with their totem. This represents a horse, and 
is always redeemed. Often an old squaw will be seen truuging along, 
bent double, with a sack on her back containing g uns, swords, pistols, 
kni,es, blankets, beads, and articles too umnerons to mention, bent on 
a matrimonial pilgrimage suclt as described above. 
In different sections, even amoug the same tribe, they ham otller cere-
monies: when they pu!'.'chase their wives, by tying a l10rsc at her par-
ents' door; if, on returning the following day, they find the horse still 
there, they will add another, keeping tbis up until their limit is reached; 
if the horses are taken away he will then enter Urn lot1ge and take his 
bride homo; if it requires more horses iban lie i~ willing to girn lie 
takes his horses away and tries elsewhere. Often when the relative of 
the young girl refuse all overtures of the young mnu be wm, through 
a friend, entice the young girl into the wood , where, joining them, he 
runs off with her. This is also recognized as a marriage. 'fhe Da-
kotah is a po~J gami t, liaving as many a, five wives. The marital tie is 
no ·rnry binding, and divorces are not sought after iu the courts; but 
in the straw dance they will" throw away" tllo~e wfrcs they no longer 
wi h to retain; in many in hwce they will take "unto themselve " 
, ral wi v s in onlcr to throw them a way at. this dance, believing 
i will • d t th ir impo!fancc to haY , o trong a heart. Wbeu a 
youn man hr w · away hi. ·wife, h, b com s a ")·oung man" again aml 
•k. h r wiy . . Th worn all i, ~o n marri cl again. 'Ihe courting is 
Y ning aucl in tl1 , lo,1g . 1f the att ntion of the 
· unrr n,an , t , <li a"'r abl to tb ·onng- woman, . he will get up antl 
11 w 1p th fi1 <'. Th".· unir 111a11 take•: tlte bin and retir . If, on the 
· ntr rr . h , .·h nlll h willi1w :h Jc•L· the fir alone. 
~ hu. l · nil ill. 11 .,. ·r. p •, k to hi.· wif · .- m th r r fath r, and if it 
h nl<l l · an : h. >l 11 . • • • . i y it i: dOJH! throno·Ji a third 11 r on· the 
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same with the pride, antl though all may be living in the same lodge 
they never speak except in cases of absolute necessity, and tlleu only 
through a third party. When tlrn husband meets his wives' parents in 
the woods he turns his head aside and passes by without noticiug them. 
w·hen a child is sick the father will ta.kc the child's name, believing 
it will cause others of the family to <lie if the name should die. Tlrn 
grandparents as a rule take care of the cllildren and are called father 
and mother. Uncles and aunts are always addressed as father and 
mother. 
H. Mis~ 170--17 
ATNATANAS; N ATlVES OF COPPER RIVER~ ALASKA. 
By Lieut. HENRY T. ALLEN, u. s. Army. 
Upon examination of the natives of Copper River itis found that they 
are as a rule lJetween 5 feet 6 and G feet 8 inches high, though occa-
sionally a man fully 6 feet is seen, and weigh about 140 pounds; that 
the color of their skin is a brown, tinged with copper, and much darker 
than that of their nearest coast neighbors; that their hair is general1y 
straight, e~ceptionally wavy, and -that their .eyes are invariably black, 
or neal,l.y so. A great difference in mobility of countenance was noticed, 
the faces of some being nearly as capable of indicating emotions as 
those of civilized people, whilst those of others are almost entirely de-
void of expression under any circumstances. 
Their muscular strength is not so remarkable as their ability to travel 
great distances in a short time on scanty rations. Ample opportunity 
was given for measuring their strength and endurance with those or 
our party. The result of the first day's work was favorable to them, 
but ever afterwards to us. It is trne, 110weYcr, that our party was 
selected with special view to physical ~trength. 
It is an unusual occurrence to see a father and mother with more th:t 11 
three children. vVhether this small size of family be due to tbe hanl-
:-;bips incident to the gaining of a live~ihood or to malpractice in , ome 
of it,' forms, I am unable to say. It is a fact that with them, too, po,·erty 
may be ble sed -with children. I will instance, that one of the mo t d ,·-
titute families I met consisted of father, mother, and four childre11 
some of whom were sadly emaciated by hunger. The natm of their 
f'ood c2tuses o much wearing of the teeth that children are fo1111cl with 
th , fir t et worn almost to the gum . Sometimes in the cmm of au.ult 
the t th are worn to tli gum while the body is yet in ils prime. 
Th fac , bow the re. ult of ·ubjection to hardships long uefor th 
gin,· to urn gray. Owing to their ignorance of method of om-
tim , h ag , could not be d terminecl with any d gre of d fl-
nit 11 ". 1 .... 1,, howe r, who live on left bank of Copp r, one cla 8 
mar h fr m Tar{], and, pre. uma ly, led the party of Ma . aon < gain. t 
ll J u,, i< 11 in 1, 1 mu. t th .n h, y b n a man of mature y ar . 
Th 111 • .-i ·kn ,. · 11 ti (l , mong th m other tlrnn re. ult of hnng r 
,,a· ln , t c i\· n :: whi !h clon t1 • s di app , rs ckring th nm or 
I n II n, tnral cl r rmit ·-, ,·hriY 1 <l lcg-w, s . n, th 11gb 
, 1 ly , 11 ar . : lmorm, 11 · crooked fr m snow .. h e tn v •l. 
, ~. ·it. · in t>ll win~·· tr, il a11cl hnn i11g- g·, m i.' proba ly not 
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greater than that of others of the Tinneh family, but would astonish 
one not accustomed to the skill of natives in this respect. 
All the people of Copper River region were called by the Russians 
Medura,skies (more properly Medne.vtsi) and all, excepting th9se at tlrn 
mouth, belong' to the great Tinnell family which peoples the interior of 
Alaska. Those below the Tezlin:S, River, from their association with 
Russiaus, have adopted some abbreviated form of the same, such as 
l\finisky, 1\foo6sky, etc., whilst those above style themselves Tatlatans. 
I think the name .A.tnatana, the Indian name for an inhabitant of Atna 
(Copper) River region, would be a fitting term for the people of both 
tribes, which differ very little from each other. To particularize, llow-
CYer, I ha,Te used the term Midnoosky for the people south of the Tezlina, 
including those living on the Chittyn a., and Tatlatan for those living 
north of the Tezliua and south of the Alaskan Mountains. 
TIJC entire number of natives on the river and its trilmtaries is about 
3G6, divided as follows: Men, 128; women, US; children, 140. 
Between Alag{tnik and Woods Carron, a distance of 110 miles, tliere 
are no settlements, yet an occasional pariy goes down to Bremuer River 
to Lunt moose. On the Cllittyua and its tributaries are al>ont thirty 
.souls; on tlle headwaters of Tezlina and Lake PlaYeznic, probably 
twenty. The Tatlatans, including the settl~rnent at.Lalrn Susla.tu,, num -
ber 117. On tlrn Copper, between Taral and the Trzlin{t, are 209, tlie 
total 1mmber of Midnooskies. 
Nicotai is autocrat of the Chittyn{1, and the fiRhing rendezvous Taral, 
whilst between the latter place and the Tczlin{t this 1irivilege is hel<l 
by Lisbigstag and Coneguanta, the former controlling tile lower part, 
the fatter, with the largest following of auy Atu{ttana,, the npper. The 
chief native among the Tatlatans is Babzulueta, wbo is a shaman. 
As far as I am ablo to judge from the scanty records of the Russians 
and my own observations, I shouhl say that the change in number of 
these people has been very sligl1t for many years. Their history, so far 
as their records are concerned, will always be a scaled book. Ou both 
banks of the river between Cbittyn{1, arnl the K1awaltsina River, more 
especially on the left bank, arc frequent excavations 2 to 4 feet deep, 
indicating the sites of houses. The more recent of tlrnse show sigus of 
the attached ba.tlt-houscs. In i:;ome older excavations spruces of largest 
size are growing. 
The territory of the Atnat{1inas is inclncled between the one hundred 
and forty-second aud oue lrnrnlred and forty-seventh meridians arnl be-
tween the sixty and half and sixty-t.hil'd parallels, representing an ap-· 
proximate area of 25,000 square miles, all of wbich is drai11erl hy the 
Copper and its tributaries. Prac.tically excluded from the rest of tlte 
world, it is but natural that tbeyshoulll be a conserrntirn people. Wil ii 
rnonnt.ains 011 all si<les, their routes of travel are chiefly co11finc<1 to tlle 
water conrses winter a.rnl ~ummer. \Vere it practicable to pa88 from 
Taral to tlie upper waters of the Uopper by goiug nearly due north, 
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one-half the distance over the river route, which is and must be fol-
lowed, wonld be avoided. Between these localities are some of the 
highest mountains of tile northern continent, and certainly the highest 
volcano (Wrangell); below are huge glaciers (Mile6 and Child's), which 
hem in the river·, rendering navigation extremely dangerous. Besides 
these geographical considerations, the climate, which is practically 
seven months severe, affects in a large measure the customs of the 
people. 
Their vegetable products are limited in variety and scanty in quan-
tity. Besides the berries, including cranberries, blue-berries, a small 
red berry ( called by them giness ), a small blackberry (called by them 
gizneh), quite similar to the red one, is a fruit called tomba, that grows 
on a bush several feet high. ·u hangs on the bushes :au the winter, 
and may be eaten iµ the spring, even to summer, when it is very dry 
nnd nearly tasteless. The shape and nature of the fruit is very similar 
to the black haw, though it is of a yellowish-white color. The natives 
fry it in moose or other fat, at the same time mashing it well with a 
stick or spoon, thus making cff it a palatable dish. Their chief vege-
table food, however, is a peculiar parsnip-shaped root, but longer, whiclJ 
they call chass. The portio11 of it above ground is :not more than n to 
12 inches high and not unlike a bunch of small willows, wliile the root 
is frequently several feet long. It is never cured, but is eaten raw, 
boiled, or roasted, and especially during the spring. 
Fish, rabbit, moose, sheep, caribou, bear, goat, porcupine, bean!r, 
lynx, muskrat, goose, duck, and grouse constitute the mass of their foo1l. 
Of these fish is decidedly the most important, with rabbits next fo order. 
They have no process of curing save that by drying in the sn11. The 
fat of the moose is melted and run iuto the guts, while the blood i~ sa,·ctl 
in the pauncll. It is of little importance to them whether or not- their 
meat be cooked, and in boiling it is seldom allowed to become douo 
through. Tl.ie entire entrails of rabbits are boiled sometimes with the 
bodies from which they were taken, and again with other meat; and form 
one of tlie most potent antiscorbutics used by them. Goocl or special 
food i always cooked by tlie men and the refu8e of all is given to tllo 
women. A boy fl ve or six year old bas precedence at meals over bi 
mother. There eerns to almost no limit to the amount of food a 
hungry native can consum . A single kind of food must be abundant 
to fnrni h in uffici nt quantitie tlie n cessary elements required by 
the Y t m. much l quantity f mixed food satisfies. Like mo t 
tl.i r n lian , th y em t at when hungry, without regard to :fixed 
int rY 1 . 
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If they possess any medicinal preparations or medicines of any de-
scriptio1i they are in the hands of the shamans, who keep tbem carefully 
concealed. Their contact witli the Russians and Americans, though 
Yery slight, has taught them the· benefits of more cfrilized medicine, 
and they will take any dose given them by a, white man. 
The houses of the Atnatanas are of two kinds, viz, permanent and tem-
porary. The former are intended for ,vinter use aud are annually occu-
pied during that season, while the latter are extemporized at any place 
where game may be found. In plan it is about 18 feet square, is built 
of sprnce poles and slabs in a loose style, aud is CO\..,.ered in with spruce 
bark. In some places moss is used to llelp to make it close. 'rhe walls 
under the eaves are nearly 4 feet high, a.nd about 3 feet from the ground 
around the inside is built a shelf 4 or 5 feet wide, w l.J ich serves the double 
purpose of a seat during the day, and a bed at night, the space under 
this being boxed in with vertical slabs and used as a store-room and 
sleeping apartmerits for women, childre!l, and pups. The roof is pro-
vided with a large hole in the middle, to permit the escape of smoke from 
the open fire on the floor. The entrance is through a small '' storm-
shed," about 2 by 3 feet, protected at the outer end by an undressed 
sheep or goat skin. Opposite this, at the other end, near the floor, is a 
round bole about 15 inch~s in diameter, which is the entrance to the 
sleeping-room and bath-house. This is 10 or 12 feet square, 4 or 5 foet 
in height, nearly all of which is_ underground, and is lighted by a small 
aperture, over which the intestines of the bear are stretched. The sweat-
bath is so liigb]y prized that every permanent house of the Midnooskics 
and most of those of tile Tatlatans are supplied with the necessary room, 
the heating of which is quite simple. A large pile of stones placed on a 
close frame of logs in the main room, after the manner of an old-fash-
ioned limekiln, are heated, then transferred to the sweat-room by means 
of two sticks used as tongs. The circular aperture is"closed with a kind of 
tompion, and water is then poured on uptil the necessary amount of heated 
vapor is obtained. The idea of building this adjunct to the houses came 
through contact with the Russians, with whom it is a religious as well 
as a hygienic measure, and is practiced as far north as the Alaskan 
range. Beyond tllis it is not seen until tlrn Lower Yukon is reached. 
The temporary or hunting· house, al ways built of poles and boughs of 
spruce, cottonwood, etc., is rectangular in plan, with a passage-way 
through the center. Two sides only are used, and iu consequence the ends 
and upper part are scantily covered. A log placed on the fire extends 
sometimes several feet beyond each end. A moose or caribou skin, in 
lieu of cotton cloth used by their more civilized brethren, is occasionally 
u ·ed to help make it water-proof directly over the sleeping places. Tents 
are not as yet part. of their possessions, nor is metal of a11y kind em-
ployed in assembling the different parts of the houses, willow withes 
and rawhide thong answering their pre ent requireme~ts for this pur-
pose. In general tlIC wiuter liou e being on tlie river1 may be said to 
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be occupied during the salmon season, and until February, when the 
occupants depart for tlrn ueadwaters of streams, where they hunt ancl 
trap, occupying the summer houses. 
Never have I seen Indians mere devoid of luxuries than are the 
Atnatanas. The wealthiest count only the following vessels and uten-
sils in their subsistence department: One to three large kettles, one 
tea-kettle, one frying-pan, several wooden trays (native), several knives 
(generally home rnamifactnre), horn spoons, and two or three cups. fo 
but one place diq. I see any pretense of furniture, and that was a pecul-
iar-made box to put the tea-cups on. The average beau of a family dis. 
penses with all the above save one kettle, one or two woouen trays, a 
knife or two, and possibly a small cup, which he invariably carries whilst 
traveling. I found no vessels for boiling or holding water that hacl 
been used prior to the in tro<luction of modern ones. 
'fheir clothing consists ordinarily of two garments,. trousers and boots 
forming one, coat or parkee the other. In the winter tLis is sometimes 
supplemented by a shirt made of rabbit skin. TLc coat is usually 
without a hoo<l attachment, differing in this respect from that of tlle 
Eskimos, the head-dress being made from marmot or squirrel skins. Tlrn 
principal decoration of tbe wearing apparel is of beaus, of which those 
one-eighth to one-quarter of au inch in diameter are especin,lly cliose11. 
Very seldom are poreupine quills utilized for ornamentation. 
Tlte men have both ears a,ud nose pierced, the women the former only. 
Iu the nose, rings made of shcU or metal are wom, some of wbicli are 
one and one-half inches in diameter. Sinew suspends tlie ear oruameuts, 
which arc made of elongated bea<ls. To be thoroughly en reglc a little 
red paiut must be applied to the face. This applies more particularly 
to tile women and children than to tlie men. The beadc<l. knife scau-
hartl attached to the ucck is considered indispensable to the well-
'quipped Atnataua, wl10 doc. not take it off day or night. In additio11 
to this, the tyones aud wca1tl iy men wear ;:i, beaded ammunition pouclJ. 
Bracelet and fing r-rings, likewise tattooiug, arc almost unknown to 
th m. Comb, made of the lioofs of tlie moo c arc owne<l by ome, 
while many k p th hair in condition by dexterolrn n e of the ltaud '. 
Th 'Y ar Y ry fa tidiou ' wiLli respect to Uic hair, ,vhieh, l> . it aid to 
th ir er <lit, n arly al way:-; a,ppear · uca,t, a sl1ama11':-; cxceptcc.1. That 
f th w men and ·lmmau.· i.· worn long, while llla11y of the men in 
arly ' Um111 'r ·ut i straigb arouud at the hei<rht of th mi<ldl of tb 
n•ck. 
h • uni 
f th fin 
or 
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his absence at Taral, beads, caps, and powder for the Oalcharnies,* who 
arrive and deposit an equivalent in furs,-a fact tending to show how 
definite is the relation b~tween articles of commodity, anu. prices paid 
for them, and also the mutual confidence amongst themselves. 
Their bows and arrows are quite similar to those formerly much used 
by the Yukon natives, though perhaps they are a little better finished. 
The material for both is birch, which is subjected to a peculiar process 
of seasoning which might be called temperiug. A rough slab about 5 
feet long is blocked out of green birch with the small ax in possession 
of nearly all; then the knife is use<.l to briug it down to <limensious 11ot 
exceeding an inch or an inch and one-half in cross seetion. This rod is 
alternately put in tlie fire for a few seconds, and tllen worke<l awhile 
with the knife until it has nearly attained its final dimensions, when it 
is placed where the smoke can envelop it. It may remain at this stag:e 
of the process several weeks, being again subjecte<l to tile fire aud tlrn 
knife. When finally tempered a bow one inch by one-half iuch in cross-
section requires a strong arm to string it. I have seen splendid ramrods 
made of very crooked timber in the same manner. 
Bows and arrows are yet largely used by them, though tltP;y are rapidly 
superseded by the small~bore double-barrel muzzle-loading shot-guns, 
of which there are two grades, one very inferior, tLe other good, witL 
laminated steel barrels. Neither of them excee<l. :five or six pounds in 
weight. They fire out of these guns pebbles and bullets of leau. or cop-
per. The copper bullets are claimed by them to be superior to the lead 
ones for large game, such as moose and bear, for the reason, they say, 
tlJat tbe copper ones will always break the bones while the lead ones 
will not. The copper bullets in use on the Cbittyna, River are formed 
by hammering. 
Judging from the weapons owned by these natives and from their 
docile an<l mirthful characteristics, I should not consider them a spe-
cially warlike people. t · 
In buil<ling their houses the only implements used, besides the ax 
and knife, is an adze, made by securing to an elbowed stick, with raw-
hide strings, a flat piece of iron, tempered by themselves. 
They arc by no means of an inventive turn, many of them· obtaining 
their snow-shoes from the Calcharnies; nevertheless they -make their 
toboggans and sleds, which possess the valuable qualities of lightness 
a,ud durability. 
As before stated, their routes of travel are chiefly on or near water-
cour es. When a long journey down the river is contemplated or a trip 
w Nuchek is decided upon, a skin boat is built, but if the distance be 
·Lorta raft, maue of four logs fastened with willow withes, is constructed. 
* Tho term Calcharny, or Kolshina, is of Russian origin, and is applied by the Micl-
uooskies to all pooplo not belonging to their tribe. • 
t • inc writing this the only white man nearer than Kodiak, Mr. Holt, the trader 
a t uchek Island., has been murdered by them. 
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In ascenuing· the river with a boat only one method can be used, tliat 
of "corLlelling." A party of ~ratlatfa1s were passed above the Cltit-
sletcbia, en route to Taral, in a baidarra for the fishing sea.sou. The 
skins of their boat were to be dressed at the destination and made into 
clothing, and the return trip was not contemplated until the ice had 
formed on the river, thus enabling them to sledge back. There is a 
trail along the river from Taral to the mouth of Stana River, though not 
al ways on the same bank of it, and in some cases 2 or 3 miles from the 
river. 
To every member of a family belongs on an average three dogs, wliich 
are used for hunting moose and bear and other game, aud for carryiug 
packs. They are a source of great annoyance in tue vicinity of rabbit 
snares, unless kept at the house-usually by shoving one or both front 
feet through a string tied around the neck. As pack auimals they are 
exceedingly valuable to people situated as their masters are. They do 
not average more than 18 to 20 inches in height, yet they can carry for 
short distances 20 to 33 pounds, and day after day 25 pounds. I can 
heartily recommend a pack train of these animals for journeys where 
the greatest transporting power consuming the least quantity of footl is 
desirable. These dogs are never harnessed · to the sleds, which tlle 
natives haul and push, but transport their burdens directly on tho 
back. The men very seldom carry packs other than their arms a,nd 
bedding, the work of transportation being assigned to the women, who 
pack thcmseh-es and manage the pack train of dogs. Canoe transporta-
tion in none of its forms is attempted on the Copper or any of its tribn-
taries, nor is it probable that it ever will be, owing to the remarkably 
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which, I trust, may lead to a more thorougll investigation of tlie mat-
ter.* Oa further comparison of our respective limited vor,abularics a 
few nouns almost ic,lentical in sound and meaning were found ·to exist . . 
J\·fan ----· .................... Keek. 
\Vonrn.n ..................... Sekai. 
Cbi1d ........................ Shumkai. 
Dog ..................... . .... Sklekay. 
8ilver ~mltuon (rn1all) ... . ..... Slnkkay. 
King salmon (large) .......... Sukachay. 
Moose ....................... Tenayga. 
Cari Lou ...................... Honnai. 
Sbeep .......................• Tebay. 
Goat ..................... .. .. S'lai. 
Wolf ......................... Tekan t. 
l<'ox .................... , ..... Nukleksy. 
Lynx ........................ No6teay. 
Martin ...................... . Cho6ga. 
Black bear ................... Nollay. 
Brown bear .................. Cllalrny. 
Rabbit. ...................... Gale 
Marmot ...................... Chiless. 
Smooth g;round ......... . ..... Nent. 
Mountains ...... .' ............ Trollai. 
Wood ..... . ........ ·--~-- .... Cbitz. 
Ice .......................... 'l'i11. 
Lake ......................... Bin. 
vVater .•••................... To. 
River ........................ Na. 
Sun .......................... Niai. 
Pood ......................... leuchin. 
House .................... Hoonak. 
Sweat house .............. S:1yzill. 
Grease .................... Dalkak. 
To-day ............•...... Titagin. 
To-morrow ................ Minta. 
I ......................... Se. 
You ....................... Nin. 
None, nothing-, few ........ T'kwully. 
Far, a long distance ....... Kooteshit. 
A long time ...........•... Siyu. 
A short distance .......... Cuttlestee. 
Good ......•.............. Wa.llay. · 
Bad ................•..•... Katakwat. 
Large ..................... Traycha. 
Smull. ..............•..... 1'ucb6ne. 
Plenty ............•..•.... Kulain. 
Hot ....................... Hetay. 
Colu ........... : ......... . 
Tired ..................... Tazee. 
Hungry ................... Deschane. 
To go ..................... H6ona. 
To come .................. A.hny. 
To sleep .................. Nastata. 
How many .......•...•••. D6nnakeelan. 
Give me some water ...... To unto. 
Mount Wrangell ...•...... Keunchilly. 
Midnoosky. Apache. 
One...... . . . . . . . . . Suskai . . . . . . . . Duschlai. 
Two ............. . Naytayky ..... Nakee. 
Three ............. Tagy .......... Tagy. 
Four . . . . . . . . . . . . . Dinky . . . . . . . . Dingy. 
Five . . . . . . . . . . . . . . Ahtzunny..... Schlai. 
Six . . . . . . . . . . . . . . . Kistau ....... _. Goostau. 
Seven............. Konsarry...... GooRelty. 
Eight ...•.... . ... · 1 Klabinky .... · 1 Say bee. 
Nine . . . . . . . . . . . . . Zutlakwalo . . . Goosta1. 
Ten . . . . . . . • . . . . . . . Lab:i1un . . . . . • . Goonezmin. 
Notwithstanding the fact that women are decidedly in the minority 
among the Atnatana, polygamy is practiced to a limited extent. How 
far they observe the laws of consanguinity in their marriages I do not 
know, but that an occasional Miclnoosky marries a Tatlatan is a fact 
brought about, possibly, by that desire to avoid marriages of relations. 
The wives are treated with very little consideration and are valued in 
proportion to their ability to pack and do general work. They and their 
children are al ways left in destitute circumstances at the death of the 
hu band, however wealthy be may have been. This arises from the 
custom of distributing among the tribe at his death the property, the 
accumulation 0f which seems to be a great pride, becaus~ the demon-
.. Since writing t,his I have learned from Dr. 0. T. Mason, director of the ethno-
logical department of the Smithsonian, that the relationship of the Tinneh family 
to the Southern Inclians was discovered by Prof. Turner many yeaTS since. 
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stration at the obsequies will be in proportion to the wealth of the de-
ceased. 1he oldest son, however young, becomes tli.e head of the family 
at the death of the father. The treatment of adopted children is not, 
different from that of the natural heirs. Very small children are car-
ried in a kind of birch chair or cradle, the legs hanging over, while oluer 
ones sit on the pack with a leg passing on each side of the mother. 
The social organization seems to be divided into the following classes: 
Tyones, skillies (near relations of a t,yone), shamans, or medicine me11, 
and ,assn.ls of ,ar,ying degrees of servitude. Iu all assemblies seats 
are rigidly assigned. according to rank, which is wel~ established amoug 
them. The tyones would rarely condescend to consider a,ny of us their 
equals, nor did they fail to express disgust at seeing tbe head of our 
party carrying a pack or pulling on its rope. 
Among tlrn Midnooskies the influence of the shamans is much less 
than with the Tatlat[LDs, a fact due, I suppose, to contact with the Rus-
sians. Nicolai, an influential chief, would not tolerate them, though lw 
himself claimed to be able to perform wonderful cures ; certainly many 
11atives far and near believed bim. His power is supposed to come from 
the church (Greek), of which he was an apostle. He wears on his bat a 
Greek cross as .talisman, and has a small quantity of paper and pencil, 
with which he pretends to keep a record of all matters of importance to 
his people. It is not strange that with his unusually keen perceptive 
faculties he deceives his neighbors, as shown by the following at Kbil-
Yats, about 350 miles from Taral: .As we traveled was seen a native car-
rying a highly valued brass cross and some hieroglyphics, both made by 
Nicolai, wl10 doubtless had received a liberal allowance in furs for them. 
Some ha Ye such coufi<lence in his healing power as to send the garrueu t 
of a sick child many mile., to him in order that he may sleep on it. 
Liebig. tag, a tyone, who has several shamans in his following, caused 
all to absent themse1Yes from his camp on hearing of our near approacll. 
l!'arther up the river, however, they are comparatively numerous, and 
arc <letected by the uncovered, uucut condition of their hair. 'flley arc 
non-producers, whose missions are those of priest and prophet of the 
moi-:t primitive style. 
The skillie are neces arily many, and not a few of them have va ·al· 
at their b ck aucl call. I hav·e seen one of fourteen or fifteen years of 
ag , itthw within a few feet of the river, order a man G feet high, a 
Ya , 1, to bring him wat r. These menials are used for all kinds of 
w rk, and ar a· completely under control of their masters a they pos-
~·ibly conlu ·, · t I ne er heard of corporal punishment being admin-
i t r to th m. It i ut natural to uppo.-e that a threat of d · 
pri in,.,. tb m f fo d r h lter in th ir po,~erty-stricken condition 
w ulcl l , uffi i nt in ntiv t urge them to any length of ob dienc . 
h 1 , l pn un l r th ground and th itc marked by a ·quare 
fo t > , 1 u .., h. · • jn pl, n l)lac d a ove. Th re eem to be o 8P -
·i, l · r ·m 11 • a t •mliug nwrriagc; a, mau po', e · ·ing a few kettle , etc. i · 
· 1 v· ~- ·li,. i l · · t 1 wb •JJ h m t.· hi, fi.. t takes her. 
INDIANS OF THE QUINAIELT AGENCY, WASHINGTON 
TERRITORY. 
By C. WILLOUGIIBY. 
The luuians now on the Quinaielt Agency are of the Salishan stock, 
aud consist of the following bands: .Aylmt, 36; Chehalis, 5; Rohs, 61: 
Humptu li p, 1G; Hoquiano, 16; Montesano, 16; Georgetowu, 69; mixed 
bloods, 3; Quilts, 85; Quinaielts, 107; Satsop, 12. In all there are 
males, 213; females, 210. 
In point of intelligence they uo not compare favorably with other 
tribes of ·washington Territory. They are indolent, uncleanly, wanting 
in ambition , ~nd for the most part unable to understand any enterprise 
that ,rnukl benefit them financially. They are not satisfied to look for-
ward to a crop in the fall as a result of sowing in the spring-time. ~'1.n 
abamloncd caunery at this place was never· operated, because of the 
exorbitant price demanded for their fish by the India:qs. Their dwell-
iugs ntry from those patterned. after the white man's house, where 
stoves, chairs, bedsteads, etc., may be found, to the ol<l smoke-blackened 
lodges of a former day. The latter are built o_f boards hewn out by hand 
from sl::tus split from the spruce tree by means of yew wedges and stone 
mauls, and dressed with ao adz. In former times when iron was un-
kuown the adz was rna<le from the ribs of the whale. The modern 
adz, with iron blades and elk-horn handles, arc very effective imple-
ments. The boanh; are fron1 12 to 14 inches in width, some times 24 
inches wide. Tliese squarely built lodges have a pitched roof, while 
those of the 1\'.fahaks are flat. A latch-string opens the rude door, tlrn 
lower part of which is about a foot below the level of the ground out-
si(le. An earth floor in the middle of the lodge is bordered ou each 
i--idc hy a platform of boards a foot high and about 3½ feet wide. On 
t lie 'e platforms the women sit to weave their mats and baskets, and 
lielti11cl tllo pla,tforms next the wall and on both sides of the lodge arc 
I'il11ged tlteir bec1s of matting and blankets, raised 3 feet from the 
groullcJ, and extencliug the wllole lengtll of the builu.ing. The sleeping 
mat· are from 7 to 8 feet in length, 3 and 4 feet wide, and are ma,de of 
ru hes found in the neighborhood. They ate used for bedding, and also 
a a lining to the walls of their lodges. A bed consists of five or six 
of tlic rugs piled np to form a mattress. The rug rolled at the encl 
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forms trle pillow. These rugs are made lJy sewing- through tlie rushes, 
just as if stringing them together on a, bcmpeu twiue. 'fhe ueedle is 
made from the ulna of the albatross's wing. A wooden creaser is used 
to rub down the seams of the mat. TLe beth; are protected from tlie 
weather by rush or flag matting fasteued upon the wall. Each family 
·living in a lodge has its own separate fire, lmilt upon tlie ground. 
Dishes were formerly kept in baskets or boxes, but may now be seen in 
rude cupboards near the fire. 
The winter supply of fish is smoked and dried in the lodge, which is 
used u,t the same time as a dwelling, and the atmosphere is always 
redolent of smoke, old fish, and ''ripe" fish eggs. Drift-wood, of which 
their beach furnishes an unusually large supply, is brought to tllc lodge 
by the women. Before the introdnctiou of matches fire was procurc<l by 
friction from very dry dead cotton-wood. A stick of this was pointed 
and placed in a small cavity made in another piece of woocl, the bands 
rapidly moving the upright stick as if drilling.* 
The sticks with three cavities were placed upon the grouud, the In-
dian kneeling ap.d placiug a knee upon each cud. He placc<l one eud 
of tbe sma1ler stick in one of the cavities, alH], I10l<li11g the other end be-
tween the palms of his bands, kept up a rapid ba,lf-rotary rnotiou, cam,-
ing an amount of friction sufficient to produce fire. ·with tkis he ligltte<l 
the end of the.brai<led slow-match of cedar bark. This was often car-
ried for weeks thus ignited and held carefully l>eneatlt the blanket to 
protect it from wind and rain. 
In former times clothing was made from seal, elk, 
bear, and rabbit skins; also of rushes and cedar 
bark, the plunrnge of ducks and other fowl beiug 
sometimes woven into the latter. In foe olden time 
the skin of the woodchuck was much prized, l>]ank-
ets made therefrom being used only by chiefs. 
Large basket-work hats were formerly worn. At 
present gra s bats resembling those of white peo-
ple in shape. The fur garments once worn by the 
Quinaielt are no longer in existence. On great oc-
ca ion , when Indian~ belonging to other tribe arc 
vi iting the Quinaielt, the dress of the latter Yarie ' 
from civilized garb by the wearing of their newe t 
and mo t gaily colored blanket . .A new patch work 
calico quilt ha been seen di tiugui b.iug the tall 
form of the chief, and bright bead-feather are in 
d mand for ca11 and b~,t . Then the women wear 
th ir mo t gaudy cali o dre , d n tllcir ear an<l 
n ring. ,' rinl·le their l1air witll d wn, and paint 
1 , omhin, ti n of blacl and r cl e miner t b pre-
• Tb fir · tick <· 11': ·cl h · Mr. :Villonghh ·: r jn ta rncl a t!Jis u vi could 
111, , and may t 11(1 for b low t typo of tho !ir ·JUakiurr tool .- . T. M, 
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ferred by the men. I have seen an old woman, the lobe of whose ear was 
cut into five or six deep scallops, where her ear-rings had been torn out 
during quarrels with others of her sex. When she drew down the cartil-
age of her nose to insert its ring she was a grotesque-looking object. The 
skirt of cedar bark was formerly · 
the only garment reaching from 
the waist that was worn by In-
dian women. The strips of bark 
were laid over a rude frame set jn 
the ground, consisting of a thin, 
flat piece of wood about 2 feet 
long set e<lgewise into a support 
at each end made of two sticks 
tied together. The bark was 
then bent over the frame and 
creased and bruised by the in-
strument made from the skull of 
the whale. The bark was then 
made still softer and more pliable 
by rubbing with the liands. 
FIG. 2. Cedar bark cinctnre, and apparatus for 
1\1.any varieties of salmon taken 
from the Quinaielt River form tlrn 
principal foou of this tribe. When 
fresh it is eaten boiled, or roasted 
by fasteninrr to a stick set firmly '-' making. 
in the ground and slanting to-
wards the fire. The Indians also dry and salt their salmou. Salmon 
eggs, from the large "steel-bead" are taken from the fish an<l packed 
without salt or cleansing in boxes or barrels un-til tlrn latter are filled. 
rrhey are tlien left to ferment and swell, in many cases bursting tlie pack-
ages. The eggs become indescribably putrid and at last soli<lify, so 
that they ma,y be cut like cheese. They are thus considered deliciously 
''ripe" and fit for food. 
Their ancient dishes were made of yew and their spoons of born. 
Buffalo-skull dishes, with large lrnndles, came originally from the 
head waters of the Col urn bia River. The Atona or Chinook Indians, 
wishing to procure sl~wes, invaded a village of the Columbia RiYer In-
dians an<l destroyed about half their liouses. Tliose of the Columbia 
River Indians who were not killed ran away and bid in the forests, ex-
cept a woman and child, who were captured and carried away. The 
Skokomi h Indians took away with them also ma11y articles of house 
hold furniture, including dislrns made of the skulls of bnffaloes. These 
were uongbt from tlrn Chinooks u.r the Qninaielt Imlia11s, who p:1ill for 
th m with canoes an<l. blanket·. The t1isl1cs are said to uc very olu, 
and only to l>e foun<l among the <lcsceuda11ts of tlie chiefs. Tilese heir-
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looms were unexpectedly disco-rnred by the curious white man among 
heaps of old rags, basket grass, strips of dried fish, and lumps of fer-
mented cheese-like fish eggs that had accumulated in dark and grimy 
corners of the lodges. Still they are urnch prized and no poor family 
can afford to own them. The Quinaielts are not inclined to take an in-
terest in agriculture, on account of the abundance of fish to be obtained. 
They also use the tender shoots of rushes, young salmon-berry sprouts, 
and other succulent growths of the spring-time. 'rhe salmon-berry 
sprouts are Yery freely eaten in thee·arly spring, and their use is always 
follqwed Ly an eruption of the skin and by inflamed eyes, rendering 
many of the Indians sightless for a time. I llave seen the same effect 
produced among the Makahs when I was in cba,rge of that agency, but 
to a far less extent . 
.A. plentiful supply of bulbous roots, as those of the la-·kamas and fern 
roots, are made available for food by this people. Strawberries, the 
wild currant, and gooseberry, thimble berrries, blackberries, crab-
apples, sal-lal, and cranberries, huckleberries, arn.l otlier small fruits 
are found in large quantities. Sal-lal berries are maslled, drie<l, and 
smoked in large cakes for winter use. Bear, whale, and seal oil arc 
largely drank at their feasts. Berries are als0 sen·ed npon such occa-
sions, :floating in these oils. Sometimes, but rarely, a deer, bear, or 
elk is secured, and the flesh of seal and otter is eaten. .Any putri(l 
flesh thn,t floats ashore is eagerly devonred. 'rlie beaching of a wlHt,I' 
creates the greatest excitement, and the largest amount possible ortlie 
decaying blubber is secured to be eaten or drie<l for future use. Sca-
~~u1ls, ducks, geese, and other fowl, eggs of sea-birds, se,l-weeds, crabs, 
clams, and other shell-fish complete tl1eir bill of fare. 
The drag-net is used for fishing in narrow streams of water; for n in g-
it two canoes are necessary with strut from G to 8 feet a,part arnl bowH 
' 1· diverging. An Indian sits in the stern of each cn noc, eaclt Inc. 1n11 
hokliug one pole of the net in one lrnnd, wllile the other ltaml bolds tigl.J t 
ihe string that keeps the mouth of the net open. The string alway.· 
remaiu fastened to the pole, but when the Indian relaxes his hold on 
the string, as he doe in hauling up the net, tile mouth of the net clo s, 
pr v 'ntiug th fi h from e aping. The two canoes go n p th"' ri \' r 
uutil20 or 00yard fromth mouth; thenetisthenplac <1,a.' inilln ,-
trc tion, and one Indian in ach canoe paddles, while anoth r throw_, 
i.,t u to fright n tll fi 11. Then they paddle down the river with th 
·urr nt int th narr w pa cag near the l>ar. Tlius whil catcltinrr 
·c lmon in th rag-n t, a th y pro ".ldec.1 down , tream, tlJ y ar :it h' 
< me titn drivinrr th fi h towar l the Indian., who arc, tan 1ing iu 
h · hall w Wet r n th bar, r aly to p ar h m. Then from fift 11 
w ,n · n<li, 11 :tc n l nth b: r from , to 1 f et apart, ancl lJr W· 
iug ,·( l1 .', <lriY h .', 1111 1 t W, r<l, th bar wlt r , ::Lt ] W ti 1 th 
. ' r, r i. fr 111 t . <l p. Tb .·h, rt f the , lmon , I , r i 
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made of cedar, the fork, of the wood of the salmon b
0
erry; the barbs, 
of wood or metal. Tile loop of cord, which is 16 feet Jopg, is for the 
left han<l, as shown in sketch. The length of the spear is nearly 16 
fete. This spear is used on the bar of the river at low water. 
FIG. 3.-FishiHg with a <lr::ig-net in vV::rnltington Territory. 
The handle of the surf net is commonly made of yew wood . Formerly 
the twine of the net was made by the India,us irom tl10 fiber of tlrn com-
mon nct.tle, which in some localities he re lins a, ,ery 1uxur1n n t growth 
Fm. "-.-Barbell snlmo)l Rpcar, nncl tl1e mo<le of nsc. 
and j,• n, good snb~titutc for flax. All the fiA11 netA of these )rnli.ano 
wer nc made of this material; :i.t present seine twiue i::i used. 
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The surf net is used in catching the eulaclrnn, or camlle fish, and smelt. 
As tb.e surf rolls in, the Indian runs rapidly forward, and bending down, 
passes the net under the comb of the breaker, often capturing at once 
as mauy as an ordinary water bucket will hold. Tue handle of tlie 
surf net is 6 feet long, mouth of the net 4 feet by 18 inches ; dcptli of 
the net about 3 feet. 'rhe Indians hold the bottom of the net drawn 
back underneath the handle until they thrust.the net iu the water when 
they let the point fall. 
FIG. 5.-Poles of net 10 or 12 feet; mouth of net 6 or 8 feet wide; net about 12 feet 
long. 
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heicl uy the left hand while the two strands were rolled together uy a 
slow forward· and quick backward motion of the right hand~ . / 
FIG. 6.-Small net used for catching small river salmon. 
These Indians ba-ve several unwritten laws regarding the beach. If 
a seal or otter is found by an In<lian tlic profits must be divided by any 
companions who are with him. Formerly different parts of the beach 
belonged to different factions. An fodiau of one faction could not 
claim property found on the beach of another faction. This rule is not 
as firmly adhered to as formerly. Drift-wood, ·when clwpped and left 
piled against a log on the beach, is never disturbed by others in search 
of fuel; but any lost article is considered a,s belonging to the finder, 
though the owner be known to him. It is difficult to change their ideas 
in· the latter respect. If they give up the article to the ow1H::~r they ex-
pect to be paid its full value. · 
Baslcetry.-Thc Quinaielts excel in textile industry as distinguished 
from the tanning of furs. They have the cedar bark for the foundation 
of basketry and strips of the pine root for rigid work, hemp rushes an<l 
grass for the weft and ornamentation. Tho grass used in strengtheu-
ing the borders of mats, rain cloaks, etc., grows on fiat places. It h, 
prepared like fi~x, by soaking in water until the outer portion decays, 
wuen it is beaten with sticks until only the fiber remains. The yellow 
fiber or grass uied by Indian~ for tho outside of baskets is a great 
source of traffic among these Indians, as it i~ only found in this locality. 
The ba.8kct grass is gathered very carefully, one l>la<lc at a time, to 
·ecure tliat part of the stalk that reaches about G inclies un<ler the 
gr uo<l before it meets the root. To prepare the grass for drying 
II. Mis. 170--18 
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it is woven together at the ends with fibers of cedar bark. It is then 
spread upon the ground or upon roofs in tlrn sun. When to he used it 
is moistened with water and sp}.it with two small knife-blades, set in a 
stick in such a manner as to make the strips of the same widtll, the 
smaller portion being thrown away. The grass is kept moist with water 
while being made into baskets. The colored grasses are prepared l>y 
using aniline dyes. They were formerly colored by steepiug the roots 
of plants that yfoldeu a yellow coloring. A red <lye was made from 
the bark of alder, and a paint was made of blue clay. 
DOMESTIC RELATIONS. 
In their domestic relations chastity seems to be almost unknown. 
These people are among the most, if not the most, degradeu and dis-
eased tribes of this coast. The parents usually manifest great affection 
for their children, although the animal instinct seems to predominate in 
this trait. The manner of the IncUan boy toward his mother is ttlmost 
uniformly disrespectful. The condition of the wife is one of degrada-
tion. She is expected to bring all the wood used for household pur-
poses, as it is considered a disgrace for a man to be seen doing such 
work. The woman is expected to dig all the clams and roots and to 
pick all the berries used by the family, the husband supplying fish and 
game. 
The foreheads of tht children are compressc<l (with few exceptions) 
soon after birth by laying a small bag containing fe~thers or tlle fi11e 
beaten fiber of ce<lar bark on the forehead. Infants are kept constantly 
in small wooden trays, so tightly wrapped as to permit no use of the 
limbs, until they are six months ol<l. 
When a girl is married after the Indian stJle, the father of the girl 
receives compensation in the shape of horses, blankets, and money. 
Even when the marriage ceremony is performed by the agent this part 
of the old customs is often retaine<l. 
Still "women'!:! rights" are sometimM asserted, as in the case of the 
woman with oa1lopcd ars, who fought a desperate fight with anotller 
·quaw to decide which hould marry a medicine man, who appeare<l. to 
bavu.no oice in tlle matter. Another instance is that of a chool girl, 
who throw larg stick of wood at h r lmsband when he displea e lier. 
I1' n:p ct., th ugli, h ·r ·uperior education, and wh n a ked wb · h 
<lo<,.· not 1 ctaliat , r •pli ·<l: '' B •cau e I do not like to 'trik a lad · ! ' 
' h • ~ rr ' l p plc w r form •rly n gl ct d, and their death ha t 11 d 
b · .-larvation t n l auu ·e; but frar of punishment n w r train tll 
l11di, 11: from thi: ·ru lty. 
'l'h • rn i,· ic1 ·~ fa upr me in fiud an rnbodiment, ._ wi h th 
I< l-· h.·, in h · ~-ta-li 'Iv Bird, who i not a· awe-i piring how-
th , • I: kah' hnll(l< r Bird for a• or<lin t a Qni11ai lt l rr nd 
111• find. tw I; 11th •t.·, h1ou11lit t<> ltim a hi. · rcqn s · 'to pla • with,' 
lll<>l than h · ·an rna11a 0 ·, a1Hl Le< pt1 ·at: "tli, mau,' Iii·,· •rYau au 
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companion, to take them away. Looking down upon the earth from his 
house on a high mountain, and seeing a great many Indians playing 
ball, he covets the ball and sends the man to steal it for him ! Such is 
the childishness of their religious ideas ! · 
The me-satch-ies, or evil spirits, who take possession of sick people, 
and whom the doctors are employed to drive out, seem to occupy their 
thoughts to the exclusion of the great bird. With loud beating of the 
Indian drum and of sticks, accompanied by their own voices and the con-
tortions and guttural howls and wails of their doctors, they ~eek to drive 
out the unwelcome guest. The lips of the medicine man are often ap- . 
plied to the body to draw out the evil spirit. An Indian ·school girl 
was lately dangerously sick; her friends wisheJ to ha Ye her removed 
to ''the ranch" for treatment by Indian doctors. As she expressed no 
wish in the matter, she was kept in the school and received treatment 
from the reservation docto~. She recovered, but the credit of her re-
covery was not given to the white physician. One of her shoes and 
some of her clothing had been taken to the ranch and had been doctored 
by the medicine men ; hence her recovery! 
The Qninaielts have no large :figures of idols. The little tamanautas 
sticks, with faces rudely carved upon them, are the only objects at all 
resembling idols. The doctors place these sticks in an upright posi-
tion around the patient, to assist in conquering the disease. The In-
dians stand in great fear of the medicine man. They beliern if they 
disobey him that he has the power of casting an evil spell upon tllem; 
that he will cause them to sicken a'nd die. It seems to be impossible to 
eradicate this feeling from their minds. Little can be expected from 
the older and m_iddle-aged people with regard to laying aside their ancient 
superstitions. Some of the latter, who profess to do so, practically re-
tain their old faith in the medicine man. 
While in school and listening to the advice and explanations of white 
people, the Indian children, as a rule, are not unwilling to take medi-
cine as prescribed; but if their friends visit and talk to them their old 
prejudices seem to be revived. In one case au Indian girl resisted all 
efforts to give her suitable remedies, declaring she would rather die 
than take the white doctor's medicine. She died in a day or two afte . 
Although sick with an incurable disease, her life might have been 
greatly prolonged if she bad consented to receive the medicine required. 
Many of the adult Inuians seem not only willing but anxious to use 
the medicines of the wl.iite man, but prefer to use thew in combination 
with the efforts of their own doctors, any good resulting from taking 
the medicines being always attributed to the power of the medicine 
man. 
Recent circumstances have developed the fact that poison is used by 
the e Indian doctors to hasten the death of patients considered incurable. 
I have been told that a poison :m..atle from toadstools was formerly used. 
At present trong poisons are obtained from unprincipled white men, 
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who sell a small bot.tle of poison to the Indians for a very high price. 
Parents of Indian children have been known to ask the ageucy physi-
cian for poison with which to end the sufferings of the sick son or 
daughter. They say they do not like to see their friends liuger when 
they can not recover. The sudden death of those who have ueen long 
· sick, but are in no immediate danger, is no doubt owing to the use of 
poison by the medicine men. 
A common river or marsh moss is used for heart disease, and is eaten 
fresh from the water. Fern is used for the same purpose, eaten raw. 
The water of boiled crab-apple leaves is used as a driuk for spitting 
blood. Leaves of a tree bearing yellow flowers and black berries (Lon-
icera involitcrata) are chewed for sore mouth, or they are chewe~ and 
rubbed on sores. 
Wood moss is applied to sores. A common weed ( Geum macrophyl-
lum) is a universal remedy, "good fqr eve~ything." The leaves are 
eaten raw. Fungus is chewed and n1bbed on sore neck. The roots of 
Ma.ia.nthemum bifolium-are chewed and applied to sore eyes. Having 
given these uses of the few specimens brought, the squaw suddenly 
crushed them all up together in her hand and carried theni off. She 
said there were many more herbs used here, but that they grew far 
away. She promised to bring me some, but thus far has failed to tlo 
so. 
Among the forest trees on the bank of the river their graves are 
made conspicuous by the quantity of white cloth or colored fabrics in-
closing or floating above them. At present, as formerly, all tile per-
sonal property of the Indian is buried with him or decorates bis grave. 
With the last Indian woman who <lied here a large qua,ntity of' good. 
clothing and a nice sewing-machiue were buried. In old times the ani-
mals belonging to au Indian, his horses, cattle, etc., were killed vpou 
the grave, but through tlle iutl.uence of tile agents this practice i8 dis-
continued. A receut exception to tile usual cu8tom is the case of a sick 
Indian who believes he will soon die, and who has made his will, leav-
ing bis per onal effects, as well a his house, to his brother. The e In-
dians have not the &ame fear of handling a dead body as is hown by 
th MakaJJ , who l.mrr_y it away while still warm, although the Quin-
ai lt bury tu body in the arth or lay i't in a, heltered canoe very ·0011 
aft r l ath. In pnttiug the body of a dead Indian into its colliu or 
11 bo 1 · i' 1:1utl>r cl to li jm;t as it i fir ·t placed. If iu tll b::vte 
1u "11tup utlJ cli.'lik ofthe · Indian'tohau<llingadea,upm" OU 
pu fa·· clown it i · uff •r t r main so, ancl iu carrying I.le 
, bur u h lox or co 11 i::i tipped and handlecl witll a, r ugh-
li.T ,•r ' di,' I' '' 1D<t t i iliz cl men. 
l uti n 11, · 1 '11 m, l f h h u, . iu lo ing the d a<l . 
Hin f n Indian wli i •d la. pring wa: 1 la· cl in a bo 
•u 1, rai, · • 1 hirrb 11 p .t :. 'Ih ~ U X Wal:! cover' l witll r '0. 
li wa: , tr tch • l , r uud and ·ov •r cl the p ·t8. ,. r it 
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waves a large .. A .. merican flag, tue property of the deceased, in place of 
the usual gaily colored or white streamers of calico or other cloth. 
FIG. 7. Example of Quinaelt burial. 
The body of an Indian girl who died about a month ago rests in a 
large ocean canoe, raised on posts, to which it is tied, a white roof cov-
ering· the coffin. 
Between these two js a grave, to which are nailed rusty pans and 
crockery,. and near by a small one resembling a lwuse, covered with 
white cloth. These graves with others are on the river bank just across 
from the village and very near tlie river's mouth. Others are scattered 
along at short intervals on the way up the river. When articles such 
as shawla are placed in the coffm, a narrow strip 2 or 3 inches wide is 
torn off by some friend probably to render the shawl useless aud to pre-
vent its being stolen. Tlrn house in which an Indian dies is sometimes 
torn down; recent orders forbid this practice now. Instead, a tama-
1rn was is often kept up in the house for three days after -death to drive 
away the spirit supposed to be still haunting the place. 
'1 hey are superstitious concerning owls, believing them to be dead 
IJl(lians. The idea of eating a robin is regarded with horror, not from 
any humane feeling, as I have yet to see an Indian child of this tribe 
wlio does not take pleasure in torturing birds and small animals. To 
eat while passing an Indian grave is to cause the mouth to grow awry 
an<l so remain ; to use any clothing that belonged to a deacl person 
won Id be speedy death. Their dances seem to have no special meaning} 
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except, perhaps, the elk dance, which they perform dressed in the skins 
of the elk, just before going on a hunting expedition. 
Se-guan, meaning a mole, is the name of the wooden image used by 
one of the medicine men," Sammy," and is called by him, in Englisli, 
" m_y doctor." The medicine · man professes to believe that this image 
is animated by a spidt that tells the medicine man if any one is sick or 
dying at a distance. If, as the medicine man says, any oue dies, tbe 
se-guan disappears from the house and goes down into the ground. It 
travels underground from one place to another. 
-The image bas small eyes and mouth, and, resembling a mole, can 
not see much, but has great will-power. 
In doctor-ing, the se-guan alway~ sings; but no one can hear it ex-
cept its medicine man. If the patient is going to die, the image warns 
tLe doctor. In the night, the se-guan stands in the middle of Sammy's 
floor and sings, and is the guardian angel of the household. As the 
mole is Sammy's protector, Sammy never kills a mole. The se-gutm 
goes to the grave-yard and looks after the dead; but 11one of the dead 
speak to him when he goes there. 
In traveling, if the se-guan sees a fire, he never goes near it. If tl1e 
image should get burned, his medicine man, Sammy, would immediately 
. die; and if Su.mm)~'s "doctor" should meet that of another medicine 
man, both medicine men would soon expire. If Sammy travels, these-
gitan follows him, even if unsurnmoued, and is to be seen by Sammy 
wherever he goes. 
About six years ago Sammy had the vision that made him a doctor. 
Then he heard all kinds of noises proceeding from the earth, and saw 
spirits and tamanaws (images) "and their little bones were rattling." 
Sammy had power given him by t~e Soccali Tyee Bird (tbe ruling bird 
spirit) to make and to have iu bis possession fire images, or "doctors," 
at once. In order to give or sell one of these images to a white man, 
the Indian doctor must make a new image like tbe one to be <lispo cu 
of, an<l must place it for a while beside the old one to absorb its spirit. 
If a new one hould not be made, the Soccali Tyee Bird would be angry. 
The image tells the doctor when contagious diseases will prevail, and 
wb ther they will make tbe meuicin.e man sick or not; also, how many 
Indians will be ick, and bow many will die. Ile tells the doctor what 
to c1 "to take tbe ickness. out." If any oue is about to have sore 
Y , , th rn dicine man se s the mole coming from ibe direction of tll-' 
w, t r. It "rattlincr bones" are d er' toe-nail . 
A ec n 1 image in ammy pos es ion i a brother of tbe mole an 1 
x. tly r mbl , h -guan in appearance. ·when ammy' broth r 
I nr di 1 b m 1 broth r c nduct d enry to bi n w abod in 
b l, n<l f pirit. r main cl th re two month. and return d to amm · 
i 11 ._ f Y r, 1 a unt f h ondi i n and happin s, of II nry. 
th h r w r1d i j . t ih • ame a. thi., xc pt ba 
tt ,r. h r ar t 1 f und , 11 kind of fl. h lk, and 
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deer. Of late years, horses also. There are no white men there. Tbis 
is the most definite account of their superstitions obtainable from the 
present medicine men of this tribe, as they are usually unwilling to 
speak on this subject to white people. 
A third image belonging to Sammy is made of cedar bark and seal 
blubber, painted. This one tells Sammy to wash his face and bathe 
with oil before he begins to doctor. The cedar-bark image regulates 
the wind currents, is the "doctor of the setting sun," and makes tbe 
ocean smooth. He tells Sammy what to do when .fishhlg or whaling,' 
and whether he .will be successful or not. This image has been lately 
manufactured. Sammy says he will try it, and if it proves to be a . 
deceitful adviser he will burn it up. 
The Soc-ca-li Tyce Bird.-The Soccali Tyee Bird lives in a mountain. 
A man wanted to marry the Soccali Tyee Bird's daughter, and the 
Soccali Tyee said, "No;" he did not want to marry that girl to that 
man. And that girl wanted to marry very bad with that man, and 
her father would not let her go and marry with that man. , And the 
Soccali Tyee Bird told the man to get him some bears to play with. 
And the man told the Soccali Tyee that he would fetch the bear to 
play with. And that man fetch two bears with a string to take it 
in the house and give it to that Soccali Tyee. And the Soccali Tyee 
Bird went to that two bears to play with, and the bears tried to fight 
the Soccali Tyee Bird. And the Soccali Tyee Bird told that man to 
take it out; that he was too much afraid for him. A.nd the Socca1i 
Tyee Bird told that man to bring two panthers in that house to play 
with. And he brought it in the house with a string. And that Soc-
cali Tyee Bird went in to pfay with the panthers, and that Soccali 
Tyee Bird afraid for the panthers. And the panthers take the stick 
to him like everything. And the Soccali Tyee Bird tried to go fo the 
two panthers and tried to tight him, and the Soccali Tyee Bird tried 
to go away from him and go in his bed; and the two panthers tried 
to go on the Soccali Tyee and torn his shirt like everything. And the 
Soecali Tyee Bird told the man that wanted to marry that girl to take 
the panthers away from the house. And the Soccali Tyee Bird told 
that man to go and fetch him snow-great lots of snow on the mountain. 
And that man brought just little bit of snow like a ball. And that 
Soccali Tyee got mad about it, because be did not brought lots of snow 
for him. And that Soccali Tyee Bird tried to eat that snow; and that 
snow diu not all go in his mouth. And that Soccali Tyee sat down on 
his bed and he get cold, and he tried and go and sit down at the fire 
to make himself warm, and that Soccali Tyee almost dead, because he 
eat lots of snow. And he tbrowed it away on the house, and the house. 
full of snow. And the Soccali Tyee told that man that wanted to marry 
to take tllat snow away from the house. 
And the Soccali Tyee told that man to go and fetch some wood. 
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And that ma11- that wanted to · marry brought him greH,t lots of wood. 
And that Soccali Tyce tried to cut that wood in two pieces. Aud the 
Soccali Tyee told that man to get right in the wood. (like a hollow log). 
The .Soccali Tyee took an ax away from that stick, and tba,t man was 
in the stick, and that Soccali · Tyce tr~ed to go away from that stick, 
aud that man was h1 that stick. Because tliat Soccali Tyec think that 
man was dead. .Aud that Soccali Tyee ~tay iu the house as long ~R be 
can. .Aud that man get in the house with tile woo(l. .And that Soccali 
man get mad about that man because he thought lie was dead, m, 11 he 
is alive now . 
.And that Soccali Tyec tried. to ·go out from the house. .And that 
Soccnli Tyce saw lots of people on the entl of the land. And the Soc-
cali Tyee saw lots of people -to play in the .Indian 'land.. And the lot~ 
of people play with a ball arnl they ti..1row it. They throw it an<l it 
get lmrnt. .And that Soccali Tyee tried to go in the house. An<l tli<' 
Soccali Tyee told tbat man to go in the people to steal that ball for 
bim. "' 
And that man tried to go and take that ball away from the peopk'. 
A.nd that man that wanted \O marry tried to stand between the peoplt~ 
and watch the ball. An<l tbe people throw the ball away, and be takt> 
it. Tried to run ail fast as he could. And the people cried like e\7 Cry-
thing. And they took the pitchwood and tried to burn it, because tllc . 
land was too dark like everything to see the man. And the people 
tried to take the ball away from that man, _and the land is raining like 
everything, and the light is gone out. .And the people go back again. 
They did not take tbe ball from that man. Jle run like everything. 
And that man that wttnte<l to marry gave tlrnt ball to the Soccali Tyec 
Bird. And the Soccali Tyee Bird was glad, aJHl that man married th 
daughter of the Soccali Tyee ·mrd. 
wom~n Hlie g 
broth rR 
f 
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the woman's brother's back was broken, and he heard the crying, and 
he said that it just looked like bis sister crying; that be J.iear it. And 
the three· boys went back again. And those three boys told bis father 
and mother that it just lookeg like bis sister was- crying·in tho woods; 
and this man and woman came clown tl.ie river to see the woman; and 
tbat·father tried to ask: that man where his wife go to. Arnl that man 
said that woman bad gone to the woo<ls to· pick some berrieR; ·that she 
was on the tree. And the man and woman tried to go back up the 
river again; and those tliree boys tried to go fisbi11g up the rlrnr again, 
and they saw his sister in the high tree, and they l1eanl that woman 
say: '' Ob, that is my brother thap was fishiug in tlie river!" And those 
tlJree boys went back and tried to tel11 his father and mother that it was 
bis sister in the high tree. 
And the man and woman weut iu the woods an<l tell all the animals-
lJcar, wolf, fox, wha~e, blue-jay-every animal. And those animals go 
with that man and woman to take that woman that was in that tree 
away from that tree. 
And the whale tried to stand up and to take that woman that was in 
that tree, and be stand just a few minutes and fall down. 
And the sea-Jion tried to go and fetch that woman tlJat was in the 
tree. Ee stand up and lie fall down. 
And the blue ja)T scolded the whnle because be couldn't fetch tbe 
woman. And the whale tried to scold the blue-jay, and the whale told 
the blue-jay to go on the high tree and take tlrn woman away from the 
tree himself. And the blue-jay trie_d to go and take the woman away 
from the tree. And the jay tried, and then he will fall down. And the 
blue-jay fall down. Hurts him-dead l And the bear tried to doctor 
him, anu be get well now. And as soon as he get well, he tried to scold 
again at the whale. And the whale scolded the bear, because he doc-
tored the blue-jay. Ile didn't want him to get we11, because he scold 
too much to everybody. And the whale told tlrn bear, "Why didn't 
he let him to dead,,, because nobody like him. 
And this woman-oue of her brothers had bis back broken-every-
bou.y scold him, because he never think he was going to fetch his sister. 
And that boy tried to go up in the high tree and fetch his sister, and 
tlle boy was singing, and the people was singing, and tho animals was 
Ringing, and everybody was singing. Tlle blue-jay scolded the whale, 
because be never helped tl10 animals to sing! 
And the boy brought bis Riste·r away from the tree and put her on his 
back and all the animals felt joyful now. And the blue-jay scolded, 
Rcolded. Ile never get joyful with the other animals. And the blue-
j a.y was getting mad to the whale. And all of them were going home 
now. And that husband want his wife again. And the animals didn't 
want h1m to take his wife again. And the blue-jay scolded th;i;t lins-
b , nd man, because he don't want that woman to have that man now. 
And the woman went home with her father arnl mother. 
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.. Capture of wives.-Tbe IncUans living at the mouth of the Quinaielt 
River were formerly hostile to those tribes living further up the stream, 
towards its source, a lake. Two S'Kokomish Indians came over the 
mountains to the· lake bunting elk. Two Quinaielt Indians were hm1t-
ing near by and found the fire of the S'Kokomish Indiaus; also a 
squaw left in camp,. whom the Quinaielts captured and carried home 
with them. As they journeyed, the woman tore her blanket and scat-
tered pieces along the way. These were found by her two friends, who 
returned to their tribe and brought a large number of S'Kokomish In-
dians back with them to the lake. The S'Kokomish were on one side of 
the lake, the Quinaielts on the other. · S'Kokomish Indians sent one of 
· their number for canoes. A lake Indian, who was fishing-, discovered 
the S'Kokornish crossing in a canoe and informed others of the Quinai-
elts, who captured the S'Kokomish. Two of the _lake Indians tlien 
crossed to see where the rest of their enemies were concealed. Tlrny 
were found· in the woods, gambling by a fire, while awaiting tbe return 
of their messenger. Consequently, the S'Kokomish Indians were snr-
prised at night when asleep, anu w_ere killed by the Qninaielts with flint 
knives and hammers. 
The Quinaielts took with them to their village the S'Kokomish who 
was captured while crossing the lake. He was bound to a stake in the 
midule of the village. A council was held to decide bis fa.te, and be 
was pierced by a great number of arrows aml left to die. The woman 
first captured became one of tl!,e numerous wives of tbe Quinaielt cltief. 
TIIE STONE A.GE OF O.R~GON. 
• BY REV. M. EELLS. 
The stone age of Oregou, like that of Wasbington, is mainly recent. 
It was evidently folly alive a hundred years ago, and a little of the out-
cropping may still be seen, though it is probably more nearly buried 
than that of Washington. 
A comparison of the articles which I have seen, with those on Puget 
Sound, shows a considerable (lifference. This is partly accounted for 
because the Puget Sound Indiaus gained the largest sllare of their liv-
ing from the waters of the sound, while the natives of Oregon, although 
gaining considerable of their liviug from the Columbia, Wil1amette, and 
other rivers: yet lived more from the products of the land. The Puget 
Sounder traveled, too, mainly by water, while tl.Je Oregonian used horses 
largely for locomotion. Another reason for the difference between the 
article used by the inhabitants of the two regions was probably because 
of the slight intercourse and trade between them. 
The distance by water was too great out of the sound by the Straits 
of Fuca to the mouth of the Uolumbia, and the sailing on the ocean too 
dangerous for canoe traveling, while the heavy forests for the 90 miles 
which lay between th·e headwaters of Puget Sound.and the Columbia 
River was a great obstacle to both foot and horseback travel, so that 
the people of each region bad mainly to manufacture their own imr,le-
ments during the stone age. There was a little travel and trade from 
the Columbia up the Cowlitz River, and then tl1rough the forests to 
Puget Sound, and a little from Puget Sound across to the bead of the 
Chehalis, and down it to Gray's Harbor, thence to Astoria; but this 
was limited. That great forest was a dividing line between -the people 
of the two sections. 
The Indians of British Columbia often came in canoes to the Indians 
of Puget Sound, who thus obtained articles from that far off region, and 
the people of the Willamette Valley went to the Uolumbia and up the 
Columbia for :fish, where numerous Indians· congregated, and these in 
turn traded with the people of eastern Oregon, who by horseback went 
over the vast plains, the buffalo country east of the Rocky Mountains, 
and occasionally to California, Nevada, and Utah. 
A.:uthorities.-For private collections of Oregon implements: Dr. D. 
Rafferty, East Portland; H. C. Stevens, Oregon City; Mrs. Helen A. 
Kunzie, Umatilla. 
G. M. Powers, of Shed d's station, bas examined mounds in tl.Jat region 
(Am rican Antiquarian, May, 1886). See also J. L. Hill, in Lang's His-
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tory of the Willamette Valley, page 487; Capt. C. B,-:mdire; annual re-
port of Bureau of Ethnology 1881-'82; Paul Schumacher, in Hayden's 
Bulletin, 1877. 
Scattering references also are to be found in Lewis and Clarke; Irv-· 
in g's .Astoria; Ross C@x's .Adventures; .Alexander Ross's .Adventures; 
Franc here's Narrative; Parker's Exploring Expedition; Townsend's 
Narrative; Lee and Frost's Ten Years in Oregon; Mission Sketches. 
Moitnds, Earthworks, and Skeletons.-On the farm of Mr. Ira E. Purdin, 
in Washington Uounty, in the north western part of. the State, are some 
ol<l works which look like l:c\ fort, all(} Indian tradition gives them that 
name. It is part way up a bill fa front of which is the West Tualatin 
plain, and back of which is timber. There is a spring at the bottom of 
the hill; the bill faces the east. On the north side the line and di tell 
are plain, about 63 feet long; on the east side they are also plain, 75 feet 
long; on the west side towards the timber is no line. A curious fact is 
that inside the fort, and parallel with the line on the north side, are 
other lines, and ditches and mounds, :first a ridge as large as the north-
ern one, then a smal1er one, the:q. two rows of mounds, another row, 
mainly a ridge, auother small ridge, and then irregular mounds which 
bound the fort on the south side; but there is no line on that side. The 
internal lines run back to the west further than the north line, some of 
them GO feet further, and they extend south further than the end of the 
eastern line 50 or 60 feet. Tlle ridges and mounds are generally from 
2 to 3 feet high, and the largest are about12 feet in diameter. Mr. J>ur-
din's son and I dµg into two of the largest for three or four feet until 
we reached the native clay (which is qui le bard), but found nothing. It 
is about 470 feet around it. 
In Linn County are some mounds already referred to, which the his-
tory of the Willamette Valley says (p. 487) are 7 miles southwest of 
Albany, and were discovrred by Dr. J. L. Ilill, of Albany. There are 
quite a number of them and the,y are probably ofln'dian origin. 
Mr. G. M. Powers, of Sbedd's station, Linn County, states that be 
di covered them in 1883, nine mouths before Dr. Ilill claims to have 
discovered ; and al o states tbat lie 011encd se-veral at that time, aml 
ha opened Lwel ve in all. Ile says they are from 50 to 150 feet in diam e-
t r, and from 3 to 8 feet ldgb. ·wit1tin them have been found several 
. kel ton ' s m ' at least, of which were buried with care, and varion 
impl ment , a. flint., rlHlimentary arrow-heads, beaver tusks, bone awl,, 
a pi}) , a , po n, , 11 cklac of copper rolls, white beads of bon and 
,h 11 m, t ing, oli<.l opp r ring for arms, gr en gla bead., ton 
h , ]. , fie t-] C, quar bra,, n, il., with ·harp points, a curiOU, bon 
impl ·m n ~ r w a ing a , patula-like hon imilar to a paper-knif , 
niinn gl, , -1 11. f r rn, m nt., st 11 mortarn and pestles, kniv , , 
dri11.· , r · , ncl ,·1 .nr-h • d, , hon ·harm, and jmpl m nt who n, 
. ' 
1. unkn wn. th r mound,· .·imi1, r to the. ar known jn th~ St, t . 
'Ill · k 1 t n. h in, g l , tat of pr , rvati n and to 
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somewhat unlike the ordinary frame-works of' the Indians of to-day, be-
ing without the frontal ridge and having a peculiar]y receding forehead, 
so that the explorer thought that they belonged to a tribe anterior to 
the Calapooias, who lived there when the first whites came to the 
region. 
Mr. H. A. Chase, in the Americau Journal of Science and Arts, de-
scribes some mounds on the coast of southern Oregon. Their position 
and ruins show them to have been forts; their ruins likewise show them 
to have been houses, and tbe skeletons which they yield show them to be 
graves. They are often 25 or 30 feet high. vVith the skc1eto~ns are fonnd 
uumerousarticles as knives or swordsofblneish or black obsidian. · Pipes 
of slate and sandstone with straight tubes. Whistles of thigh-bones 
of bir'ds, pestles and mortars of dark green stone, arrow and heads of 
Jasper, flint and obsidian and ivory (whale's teeth), stone a<lze-hau-
<lles, and one brass hatchet or adze which must have been more than 
tLirty years old. 
In Patton's Valley, Washington County, are a nmpber of interesting 
carvings on rocks. They are in sandstones, and face the soutli. TLe 
most noticeable figures arc of four persons. The distance across fhe 
largest face is 9 inches, and it is about 12 inches long. The; smallest is 
about two-thirds that size. The mouth,. e,yes, nose, and hafr, of three 
are very plainly seen, the hair standing out straight all around; the 
hands of two are plain, and also the ribs of one.. A line from the head 
downward in each of three terminates at the heart, which is also plain1y 
visible. One :figure is almost obliterated by time. A number of other 
lines are on the rock, which look as if they mjght have been numbers. 
The outlines of two fishes, \Yi th tLe ribs, can also be seen on the same 
rock. Ou ·other rocks near by are other marks, two of which also seem 
to be fishes; one . a bow and arrow, auotLer a lodge, and some are 
unknown. There are also many straight irregular marks. 
Sorpe eight years ago, while summering at a sea-side house, we no-
ticed skulls amongst the debris used to macadamize the roads in that 
locality, an<l. visiting the spot \vhence this material was obtained, we 
foun<l. the side of a wall left by the ,vorkmen, which was at least 8 or 
10 feet above, showing the great depth of deposit. Bones of fish and 
fowl, deer, and animals we could not identlfy, were also fountl. What 
we wish most particularly to notice was the frequent presence of human 
bones of cLH<lrcn, as well as adults. These bones were often broken, 
suggesti vfl of cannibalislli. . 
Graves and cemeteries.-As far as I know these have beeu the·11Jost 
prolific places where stone and boue hnplements Jiaye been found. 
Coffin Rock, on the Columbia, received its name because it was a,n In-
dian cemetery. From it, all(l from another cemetery on Sauvie's faland 
north of Portl::.tml, Dr. Raffel'ty obtained a large number of his speci-
men·. The mounds in Linn Uouuty aud in .soutllem Oregon described 
by l\Iessrs. Chase ·and Schumachel' were ah;o places of interment, while 
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near the Umatilla landing is another from which Mrs. Kunzie has ob-
tained many valuable articles. 
Implements.-We come next to the articl~s found in various places. 
They are of various descriptions. 
Stone hammers.-These are very different from those on Puget Sound, 
the latter being in the form of a pestle, while the former have a groove, 
and occasionally two or three grooves, or even four, around them, wllere 
a wooden handle of some length was fastened. They look somewhat like 
a Puget Sound sinker for fishing, but are very much larger, while the 
testimony of the old Indians and the battered ends testify that most of 
them were hammers. They vary in weight from 9 ounces to 8:i pounds, 
in length from 4 to G inches, in width from 2¼ to 5¼ inches, and in thick-
ness from 1! to 4 inches. Occasionally they are found without battered. 
ends, either having been unused or used as sinkers in fishing. They 
are rough like beach stones, and were probably originally such stones. 
Some are of sandstone, others of volcanic origin, with some other kinds 
such as might be picked up anywhere. Only one of this kind have I ever 
seen on Puget Sound, and that was.longer in proportion to its size than 
those of Oregon. The Oregon ones are very abundant, being seen in 
almost evei·y cabinet of implements, and being founu in Washington, 
Clackamas, Multnomah, and Linn Counties, and probably in others. 
Some of the heavier of these fastened to the end of a stick woulu strike 
a heavy blow either as an implement of common use or as a war club. 
A solitary one is peculiar in that, while it has a single groove runui11g 
around it crosswise, it has also a large number running lengthwise of it 
ou three sides, about a half an inch wide, and from one-fourth to three-
fourths of au inch apart. 
Pestles and mortars.-These are not found on the sound, for here arc 
no acorns to pound tLp. In Oregon they are abundant. Our hammers 
are much like some of their pestles, but some of the latter are quite 
differ nt. A very smooth one, well polished, is of jasper, S;¾ inc he long 
and 4 inches thick at the base, with a good handle; and quite ym-
metrical.. The end of the handle of one has a place for two finger, ; 
the handle of another is in the shape of a seal head, with an eye rai 'e<l, 
whil that of the third looks like a bear, which is large in the mid 11 , 
and ·aid. by the India,ns to be with young1 Another is fl.at on two side , 
though he cn<l are round and the barnlle cud is crooked a little like a 
ow. uotb r i · flat only on one ·ide. Still another cems to liave 
l> •·nap tle at tlle hau<lle cud, and a blunt dge at the other. Two or 
tln Y •ry ·mall ou . w re probably u ·ed to grind their paint, the 
·mall•· f which i; ' ~ iu ·h s long, aml even- igbths of an inch thick. 
u raU ' h tb r vary iu 1 ngth from vz to 11} inche, , in tbi ·k-
in ·li . an l in w ight from 1 pound ancl G ouuc t G¼ 
· ~ r g,·n •ml] · ') lintlrical, though a f w ar a littl flat-
ar · altuo ·t, .-traigl1 fr m Il end to tlle other, with n 
f r · h, n l •, taperiu"' a Jittl toward· he upp r ud. 
STONE AGE OF OREGON. 287 
saw some forty-five or fifty in all, some of which are of granite, some of 
basalt, and others of volcanic rocks. The smooth and the rough ones . 
are about evenly divided, a few being polished. Most of them are from 
the three counties al>0ve named. One from California looks almost ex-
actly like those of Oregon; a few as if they were common stones from 
the beach of about tlle right shape, but generally they are worke~ into 
good shape, some with gr~at labor. 
Those collected by Captain Bendire from J obn Day's River were cyl-
indrical and mostly of compact eruptive rock. Those from the mounds 
of Linn County are described as being from 5 to 13 iuches long, some 
being nicely polished. They are of a blue, hard gravel. The mortars 
were evidently used both for grinding food and paint, the smaller oues 
for the latter; but they grow in size so gradually as to make it impossi-
ble to determine accurately the dividing line between the two. There 
were many of them of tufa, basalt, and · trachyte. The upper surface 
of the bowl is generally round and regular, but sometimes oblong. 
Among the round ones the distance across the bowl varies from 1½ to 
7 inches, and the depth from a quarter of an inch to 7 inches. The up-
per surface of the bowl of an oblong one is 7 by 13 inches. The whole 
distance across the upper surface of the stone among the round ones 
varies from 1~ to 10½ inches, though an irregular one is 9 by 17½ inches. 
The whole height of the stone varies from seven-eighths to ·7 inches, 
though I once saw one in Patton's Valley, "'Washington County, which 
was 12½ inches deep. Its bowl had only a depth of 6 inches. Their 
weight varies from 3½ ounces to 60 pounds. Generally the outside is 
plaiu, but a_ few have some unmeaning lines on them, and one oblong 
one has the head of a turtle at one end, with an arm and ten ribs on its 
side. Sometimes the bottoms are quite fiat, and sornetirnes rounding. 
If any stone mortars are found on the sound they are scarce. Those 
from the mounus of Linn County are of various sizes and shapes, one 
l>eing large enough to hold a half gallon. They are the same kind of 
stone as the pestles-a hard, blue gravel. Those from southern Oregon, 
-found by Mr. Chase, were of a dark green stone. 
Stone ladles.-Mr. SteYens has one of light-red porous tuf'a, which was 
never used much. The handle is 3 inches long and 1¾ inches thick, 
and tlte bowl of it is 4 inches long. 
Another beautiful ladle of stone was found by Mr. Schumaker in the 
soutlt western part of the State. He also found a boat-shaped vessel 
about 9 inches long, of magnesian mica, which showed strong marks of 
having been exposed to the fire, seemingly for the purpose of cooking 
food in it. A metate, owned by Mrs. Kunzie, is rn inches long, 13 inches 
wide, weight 53 pounds, and has three legs. 
Knives.-Tbose on the sound are of slate, with one edge and small, 
only 2 or 3 inches loug; but some have been found in a cache at Oregon 
City of l>lack and striped obsidian, tbe largest of which was 101 inches 
lo1Jg and 2~ wide, and a Lalf iuch thick, with double serrated edges, 
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sharp at both ends, and very irregular. .As this kiud of stone is not 
found in the region, they must have imported it, probably from a loug 
distance. They had, from appearances, never been used. 
Similar ones were described by Mr. Chase as being found in soutliem 
Oregon, too brittle to have been of much practical use, some being-
nearly in the slrnpe of a Greek sword, tb.e largest being 14¾ inches long, 
3 inches broad near one end and 1£ inches near the other, tapering to 
a point at each encl, and a quarter of an inch thick. 
'fb.ose ·from the mounds 'of Linn Couuty are of fliut or jasper, and only 
from 1 to 2-½ inches long. Those obtained by Captain Ben dire are from 
graves on John Day's River, and are of obsi<l.ian. 
Axes, adzes, and celts.-These are geuerally small compared with those 
on the sound, or about the same as our smaller sizes. They vary in 
weigµt from half an ounce to 4 ouuces (the largest one on the sound 
· which I have seen weighs 12 ounces, and is 7¾ iuches long); in length 
from five-eights to 2l inches, and in width from one-half to _2k inches. 
Tllere were eleven of these, most of which ,rerc believed to have come 
from near Oregon City. They are all smooth and of metamorphic rock, 
the same material as those on the souud. Iu Oregon they are quite 
scarce; Captain Bendire Las, however, fouu<l. a few on the John Day 
River, in eastern Oregon. Handles from whale's teeth for these adzes 
were found by l\'Ir. Chase iu tl.ie mouu<ls of southwestern Oregon. 
Chisels and wedges.-! have only seen one ou the sound of stone, and 
am doubtful of that one, though an ol<l. Iu<lian says they were ouce 
used here. But Dr. H,a,fferty has nine whole ones, or parts, about wliicli 
there is no doubt. They moat1y come from Sau vie's Island, and are 
geuerally of hard Yolcanic rock. ~fbey vary iu weight from 2 poumls 
14 ouuces to 5 pounds 11 ounc~s; iu lei1gth from u2 to 13i iucbes, iu 
width from 2i to 3~, and in thiekness from 28 to 2ii inches. The edges 
are Rharp, but the stone h:1 thick a short <listauce from the edge. I 
kuow of none from other parts of Cregon. 
1-Va,r clubs ancl swords.-Thcre arc tllree of these, two of wLich are 
owned by Dr. Rafferty, and 0~1e by Mrs. Kunzie. One of Dr. Rafferty's 
wa found at Fo ters, in Clackamas Count,y; isof serpentine; 21-½inche ' 
long, 4inches wide from the club eud, taperii1g· towards the b.arnlle, arnl 
rounding towards the other en<l.; half au inch. thick. It weighs 2 
poun 1 · and!) ounces. It is .-upposetl by some to ha,Yc been a bn 1 o-e of 
hon r. Th other cam from Vancouver, vVa ·b., is 17 i11che · loug JJ 
in ·h '· wi 1 ~, i i hicl, and weighs u pouuds an<l. 14 ouuc, . The l.Hwtll ~ 
i.· ·hap d iuto the h ad f som animal. Tlle other cud looks a· if it 
rui~htha\'' l>· nu,' df rap .tle. 
~ Ir.·. J uuzi' · wa.' f uncl ct tll, matil1a La11<ling, antl i 2.2 incll ' 
1 11'"' an 1 :3 iu ·he. wi<l • a th• han<ll , tap •riug gra<lually t , p int a 
h th 1· u 1. J ik 11 fir· Oil<' m •11lionP<l it has a, hole tl1ron crh th 
' hr rrh whi ·It, trillg Wal-> pa::e<l. to a: ·i ·t in 11 ldiuff il. I 
littl · 1 1b lrn th•, · wcr, u · · l i11 war, a Lewi·· ml lark 
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speak of seeing such of wood and iron, while Ross, Cox, and Franchere 
speak of similar articles, but do not describe the material. I have a 
similar one of stone, and another of copper, obtained on Puget Sound, 
which Indians uow liviL1g remember as having been used in war. Those 
of stone, Lowever, are now very scarce. 
Stone spear and arrow lteads.-These are very scarce on the sound; 
.I only saw nine in eight years. Tlie Indians say they did not make 
them. They generally used those of bone. At Oregon City, about half 
a mile below the falls, is a perfect mine of them, which the high water, 
as it washed away the bank, unearthed. 
Mr. Stephens has about thirty-two hundred in his cabinet, and many 
hundred on hand for exchange, besides having sent off very many, and 
other persons have obtained many. The Janee and arrow heads run 
into each other, so that it is very difficult to draw the dividing line. 
Some are Yery small, a half inch long and a quarter wide. In one 
drawer, 22½ by 16½ inches, he has eighteen lrnndrecl and thirty-five of 
the smaller ones well arranged so tllat all can be seen. The longest 
which be bas is 6~ and the widest 2¼ inches. They are of obsidian, 
chalcedony, jasper, and some other Yarieties of stone, and many are 
very regular and very beautiful. Tbey are all patterns, some being 
double serrated. 
Another manufactory was at the Umatil1a Lauding, where Mrs. Kun-
zie has obtained many, some of them being as beautiful, seemingly, as 
can be made. The chips are now seen all around, though the stone of 
which they were made-much the same as that used at Oregon City-
must have been brought to both places from a loHg distance. Others 
have been found in the mounds of Linn County, very fine, from a quar-
ter to three-quarters of an inch long, mainly of obsidian, but some are 
of carnelian, chalcedony, and jasper. 
In the grav-es on John Day's River similar ones ha\'e also been found by 
Captain Bendire and by Messrs. Chase and Schumaker in southwestern 
Oregon. 
Stone sinlcers.-Those for fishing are generally very different from 
ours on the sonnd. Ours being oval, about 2 by 3 inches, around them 
is fastened bark, to which the lines are tied, but the Oregon sinkers are, 
generally flat, more the shape of a small grind stone, with the edge 
rounding, as a beach stone. All are evidently water-worn, some being 
smooth as water will make them and some being rough. There are 
three kinds of the first style; some are quite circular and some oblong, 
and eaeh lias a hole through it, either in the middle or towards one side, 
from five-sixteenths to :five-eighths of an inch in diameter, through 
which the string passed thctt fastened them to the :fishing apparatus. 
Usually this is all the work put upon them, but one lias four grooves at 
the edges and another groove from the hole to the edge where strings 
were also tied. These sinkers vary in length from 2¾ to 8 inches, in 
H. 1vlis. 170-rn 
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width from li to 6 inches, iu thickness from three-quarters to 1¾ inches, 
and in weight from G ounces to 5 pounds. Some of the smaller ones with 
very perfect holes are said by an old Indian to have been used for draw-
ing the shaft of an arrow through s·o as to make it a uniform size, but 
all could not have been used for this purpose, as the holes are too large 
and irregular. These generally belong to northwestern Oregon, in the 
country of the Willamette and Lower Columbia, Rivers, and are quite 
common. 
Of the second kind I have seen only two in Mr. Stevens's cabinet, the 
smallest of which was 1i inches by lg- inches, bas no -hole in it, but is 
made more after the style of those on the sound, haYing two grooves 
around it, one lengthwise and the other crosswise, in which the bark 
.string was placed to which the line was fastened. 
The·third style belongs to eastern Oregon, and have been mainly found 
about the Dalles and Umatilla Landing. They are water-worm stones, 
flat, from 2~ to 4 inches long, from 2 to 3 inches wide, aud from a 
half to three-fourths of an inch thick, weighing from 4 to 8 ounces. A 
groove about three-fourths of au inch thick and a quarter of an inch 
deep is made in each end, and by means of this the string wound around 
the sinker was kept in its place, to which this line was fastened. 
Arrow targets.-Of a somewhat similar shape to the first kind of sink-
ers, but far more regular, are two targets in Dr. Rafferty's cabinet. 
They are made round as a grindstone, with a hole in the center nearly 
an inch in diameter. They are from l i to 2k inches thick, and weigh 
from 1½ to 2 pounds 1 ounce. There are none of these on the sound 
as far as I know. 
Arrow polisher.-Another new article is a stone, now broken at the 
base, 34 inches long, 2 inches in diameter at the base, cylindrical but 
not rounding at the top, and weighing 7 ounces. It is of tufa, and came 
from the Cascades. Around it run six grooves length wise, through 
which the old Indians say arrows were drawn so as to polish them, 
Dr. Rafferty likewise owns this. Mr. Stevens also has a stone which 
perhaps may bave been used for a similar purpose. It is oblong, 3 
inches long by 1½ wide, and three-fourths of an inch thick. One side is 
round, the other flat, with a groove one-eighth of an inch deep on the 
flat side, running lengthwise of the stone. 
Hide dressers.-Mo t of these came from Dalles and eastern Oregon, 
and are very mall a d much more worked than those of the sound. A 
u t- ounder pick up almost any stone of 2 or 3 pounds weight, 
plit a- sti l f r a handle, puts the stone in it, aud ties it tber . But 
non of ho fr m Ile weigh over 4 ounces, and the largest i 31 
i h w found w r three-eighths of an inch wide and three-
a d th , mall t i mor than au inch hort r aud a. half 
o th, and the edge all aroun l i ground 
be n fouud in the mound of Linu ounty. 
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Mr. Stevens has also a hide dresser, made from a walrus tusk, about 
15 inches long. It came from the Malheur country, in eastern Oregon, 
but evidently made a western tour before it reached that region. 
Pipes.-Dr. Rafferty has two of these, and both are of patterns similar 
to those on the sound. One is like the common American pipe of clay. 
stone, 2½ inches long, weighing li ounces, and came from Sauvie's Islaud, 
or Oregen City. The other is of the same weight, from The Dalles, of 
ligllt basaltic rock, and of the grindstone shape, with the b_owl and place 
for tlrn pipe-stem at right angles to each other. It is 2 inches in diameter, 
with lines and dots on the side. . 
Mrs. Kunzie, however, bas obtained the most valuable collection of 
these, some being straight, with carvings on them. They are from 3 to 
6 inches long, and the heaviest were about 8 ounces~ Some of the most 
valuable of these were found near her residence. 
Captain Bendire also found one of these straight ones, which was ob-
tained from an Indian grave on John Day's River. It is of gray sand-
stone, shaped much like an ordinary straight cigar-holder, 3 inches long 
ancl 1 inch in uiameter at the larger end. I have not seen a straight 
pipe in the Willamette Valley or on Puget Sound. 
Dr. Hill found a single pipe in one of the mounds in Linn Oonnt_y, 
hut I do not know its shape. It is 3½ inches long, 1½ wide at the top, 
and 1 inch at tile bottom. Mr. Chase also found some pipes of slate arnl 
sandstone in the mounds of southwestern Oregon with straight tubes. 
Plates.-Dr. Rafferty has two of these and Mr. Stevens one, but I have 
seen none on Puget Sound. One of the former came from Sau vie's 
Island. It was used for baking brea,cl upon, is 12½ inches long, 10 
inches wide, and varies in thickness from 1-g- to 2 inches. It is of light 
sands.tone, and weighs 5 pounds 7 ounces. The depth of depressio1i 
· between the ends is three-fourths of an inch, but there is no depression 
between the sides. 
His other is irreg·u1ar, but somewhat diamond-shaped, 5~ by 71 
inche~, with a depression of about one-half an inch. 
The one belonging to Mr. Stevens is circular, about 5¼ inches in 
diameter, the dish being one-fourth of an inch dee.p. I do not feel cer-
tain: however, that this is a plate, as it is hollowed. out on both sides 
and is quite thick, 1-g- inches. It came from Dalles. 
Awls and drills.-TlJese are of two kinds, bone and stone. Bone oµes 
were common on Puget Souml, but I have not seen any stone one from 
that region. Those of bone are about the same size as those on the 
Sound, 2 or 3 inches long. Those of stone have been found at Oregon 
City, Umatilla Landing, and in the mounds of Linn County. They are 
flint, jasper, or some Yery bard rock, and are usually from l to 2J inches 
long. Some of them have a handle, not far from an inch long, at right 
angles with the drill; some have none. 
N'eedles.-Like tbe drill and awl~, tllese are of both stone and bone. 
Those of bone were the most common. Mr. Stevens has two, 3 ancl 5 
292 PAPERS RELATING TO ANTHROPOLOGY. 
inches long, with eyes one-fourth and three-eiglltbs of an inch in diameter. 
Those found by Mr. Powers iu the mounds of Linn County are about 
the same size, some of which are highly polished . ..A .. stone needle for 
making nets does not belong to the Sound. A single one was fou11d 
at Sauvie's Island about 7¼ inches loug, 1 inch thick, cylimlrical, 
smooth, of volcanic rock, weighing 5¾ ounces, blunt at both ends, with 
a hole nearly tlle fourth of an inch in diameter, about an inch from 011e 
end to receive the twine. It belongs to Dr. Rafferty. 
Game stones.-Tbese also do not belong to tbe Souud. There are 
se,en in all in Dr. Rafferty's collecbion, two of which are almost pcrfeet 
spheres, one of which is 3½ inches in diameter antl weighs 2 pounds G1 
ounces, and the other is 13 inches in diameter, weigbs about 70 ponnd:, 
and came from Cascades. Both of these have dots or boles in tlw111 , 
which are said to be the owner's cue. The otlrnrs are sma,ller and les!:-i 
perfect, with no marks on them, the smallest weiglling only 10½ ounce::;. 
Tlley were thrown and rolled into certain holes, but it is difficult now 
to determine certainly all the rules of the game. 
Calendar stone.-Mrs. Kunzie has a caleudar stone, which is 3 feet 
long and weighs 30 pounds. On one side of it are markR which show 
the number of months in the year, and on the other those whicli sliow 
the number of days in the month~ 
Whistlers, of the thigh bones of birds, were found by nlr. Cbase iu tl1 e 
mounds of southwestern Oregon. 
A bone spatula was found by Dr. Hill in a mouud in Linn County. 
A weaving irnplemcnt of bone was also found by the s,tme per ·011 Ht 
the same place. 
Jfoney or wampum of -various ki.n<l.s has been found iu co11sillrraulB 
quantities. .M:rs. Kunzie has se-veral strings of these, most of wliit'.11 
were found near her home. They are composed of sliell::; of Yariou ' 
kiud , some of them being the dentalia and antelope teetli. 
Beads.-Mrs. Kunzie has se,eral necklaces of stone beads> whicli arc 
well polished an<l of variou ymmetrical bapes-round, oblong, cylin-
drical, and. quare- ome of them weighing 2 ouuce each aml 2¼ inclJ · 
long. A few have also been found by Mr. Powers in the mom1tl ' of 
Linn County, but tlicy are carce. They are made of a kind of bluc-
·tonA which much re em ble · glass. Tll re is a lcugc of' t!Jis ]dud of 
·t n n ar fouut Jefl>rsou, from which jt i · suppo1-ctl the Indian ob-
tained tliat from v,hich they manufactured tbe ·e ar ticles. Boue 1J au· 
w r al ·o found at th ame place, which were madn of the 1 <r and 
wiurr b n · f bir l ·. Tll y were only found on the ·kel ton , around 
th n ·k an hip and i-;om time in the hand . 
Beads f 11 ti. n gla ·.- liav al o been f, untl by 1'[ r . Kunzi , bu 
th Y \' re pr l>, hly introdn · <l y the arlytrad r ', a: wcr 1 al o h gla ·' 
l a :, ra l> ·ll ·, n ·klac f opper roll aucl ·opper, ring' for tb 
, rm: f n iu th m uucl.- in Linn 'ounty 'uy Dr. ill. 
t ·.- t n . in th ha of anirn h; seem t e p culiar 
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likewise to Oregon-some for use and others apparently with no func-
tion. One from Vancouver in the shape of a bear and another from 
Sauvie's Island with a seal head ha\"'e been referred to among the pestles. 
_t\. turtle from East Portland has been mentioned among the mor-
tars, and the heads of some animals undetermined among the war 
clubs. 
There is also a squirrel head broken off from the body, or whatever im-
plement it was attached to, from -Vancouver, now 2½ inches long, 2 incheR 
thick, and weighing half a pound. Dr. Rafferty owns this, and lVIr. 
Stevens bas another, which came from Eagle Creek. Like the last, it 
is broken off from whateYer it was attach ell to, but a good· share of the 
body still remains. The body is about 3 inches thick one way by 2¼ 
inches tlie other, the neck being 2 by l¾ inches. 
Birds.-Dr. Hafferty has a binl from tlle Cascades, of basaltic rock, 
Gt inches long-, 3¼ wide from tip of one wing to tip of the other, about 
2 inches thick, and weighing 1 pound 10 ounces. Mr. Stevens bas a 
bird head which came from near the Dalles. It was broken off from 
something,·perhaps a hammer, and is quite perfect. It is now about 3½ 
inches long and 2 inches thick. 
Mrs. Kunzie has a stone eagle which came from the Dalles. It is 8½ 
inches high ~hen standing on its feet. 
Feet.-Dr. Rafferty has two human feet, or moccasins, in stone, one 
from Oregon City, 9¼ inches long, 3¼ higll, and 2f thick, weighing 
5¾ pound·s; the other, a,n inch less in length, 1:i inches high, 2¾ wide, 
wejghing 21 pounds. 
Baboons.-He also has a baboon with the eyes, forehead, and nostrils 
plainly markecl; it is 6½ inches long, 4 inclles high, weighs G pounds 
10 ounces, and is of volcanic rock. Mr._ Steel, of Portland, has another 
well-maue baboon, whiclt is 7¾ inches long, 17½ inches around the body, 
ancl weiglts 13½ pounds. The eyes are an inch in diameter; it is 2i 
inches between the center of the two eyes, 4 inches from the eyes to 
the encl of the nose, ancl 2 inches across the nose. He obtaine<l it from 
the Dalles antl has traced it some distance further east of the Cascade 
Mountains. Mrs. Kunzie has another of these stone baboons which 
likewise came from eastern Oregon, and Mr. Stevens· has a fourth, very 
nearly the same size as that of Dr. Rafferty's, ancl all of them seen~ to 
be of similar stone. Where the Indians of this region obtained the 
idea of such perfect baboons is a mystery; or were the stones, in tlJ.eir 
present' shape, imported f 
Horse head.-Mr. Stevens has the head ancl neck of a horse, the head 
being not far from 15 inches long and the neck of proportionate length, 
but both arc slim. Ile has also a small one. The metate already men. 
tionetl as belonginp; to Mrs. Kunzie is ti.ms described by Mr. S. A. Clarke 
in the Oregon and Washington Farmer. "Upon first examjzrntion it 
strikes one as an .A yrian or Egyptian carving, tlJe feature au<l style 
of ornament being much nearer those wonderful Oriental relics of an-
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tiquity than our Northwestern Indians would be thought capable 
of. The use of this interesting relic was probably for a grinding bowl, 
though its grand sphinx-like form suggests a nobler use. This great 
curiosity is cut from reddish-gray granite, and would require a block a 
foot square for its dimensions. Its front is a human face, distinct, dig-
nified, and in some respects even grand in outline. It is carved with a 
skill which could have copied nature, yet there is no point of resem-
blance between the face and that of any modern Indians. Its brow is 
broad and low, and the wide-curving eyebrows suggest the resemblance 
to rams' horns, which Assyrian images ha,e also. The nose is almost 
Grecian, except that the nostrils are wider and the chin and lower jaw 
are the reverse of Indian physiognomy. Only the mouth bears any 
resemblance to our Indian carving. In this respect there is a slight 
leaning towards the style of some of the Alaska totem faces. On each 
side, above and behind the ear, is a protuberance like the fold over tlie 
old Egyptian statues, and -a claw, like an arm, extends from the edge of 
the bowl to the side of the throat, its claws being· nearly "9-nder the chiu 
of the figure. The hair is not cut in detail. It seems to be in a straiglit 
mass without braic~ing or ornament. The whole head is well propor-
tioned, and is about life size." This was found. in the Indian cemetery 
at the Umatilla landing. 
IdoZs.-Images in stone and shell have also been found whicl.J were 
probably made for religious purposes and not as a mere work of art, 
as I have seen the Indians on Puget Sound within twelve years actually 
worshiping an idol made from wood in the shape of the upper part of a 
man. Mrs. Kunzie bas one splendid one which came from near tbe 
Dalles. It represents the bead, neck, and most of the body of a man, 
is 17 ½ inches lli gh, 27 inches in circumfereuce, arnl weighs 64 poun<ls. 
Sbe llas another which is al o in the image of the upper part of a per-
son, and came from the arne region, which is 6 inches high and 3 inches 
in diameter, and he has found near her residence most of tl.Je pieces 
of an i<lol of hell, which is well carved, and a totem post of black Atone, 
21 inche:s long, an<l which weighs 11 pounds. 
Dr. Rafferty ha another which was unburied at Sauvie's I land. It 
i 16 inch, long, inch s wide, wliile the eyes are about 2 incbe in 
iam t r and it ha a mouth and other line on it. 
::.\fr. t v n" l1a' the head of a ·mall on e, which seem. to be the face 
of al r ·on but broken off from whatever it was attached to; the neck 
, h w. that it wa: om fonr-legg animal. The face is yery regular. 
ha. al· :ome mall ircula,r ton s from 1 to 2 inche in diamet r 
with Y, ri u marl-ing.- on th m-line , <liamond , ang] , and part of 
·ir ·le·:· u' lrn ·, h man f, c n it-wllieh I pre umc wer intended for 
r ·ligi n · I nq ·c· ·. 
~nkn um ·mplement.·.- r. I aff rty ha. tl1r of these; on , an gg-
·1.J 1 l n f qn', rtz 1 nt, rath r . harp at th, n<l v ry r gular and 
w 11 r rk 7 in ·b · I in h wicl , ancl 2~ thick, weighinrr ½ 
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-Mr. Stevens has one similar to it, which is 8½ inches long and 3¼ in 
diameter. Dr. Rafferty has another 2½ iuches long and five-eighths 
inch thick, weighing half an ounce, with three small holes through it, 
and another whicli looks a little like a great arrow-head, only cylindri-
cal, one end looking as if it had been fastenecl into a stick, the other 
being somewhat sharp. It is 8½ inches long, and 2¼ inches thick near 
its base. 
Mr. Stevens has another which is some wliat egg-shaped, about 2i 
inches long, and 2½ inches in d.iameter at the largesL place. It is quite 
regular iu its form, antl there are two small grooves around it. It came 
· from the Columbia River near the Dalles. 
CHARM STONES. 
NOTES ON THE SO-CALLED " PLUMMETS " OR SINKERS. 
BY DR. L. G. YATES. 
Several years ago an article appeared in the Americau Naturalist 
(November, 1872), by J. G. Henderson, on tbe subject of" plummets," in 
which, after describing and figuring several specimens found at various 
places, he offered some conjectures as to their uses, six of which uses 
he enumerates as probable. 
1 
(1) As slung-shots. 
(2) As sinkers for fishing-tackle. 
(3) In playing some game. 
( 4) As sacred implements in performing some religious ceremonies, 
(5) As personal ornaments. 
(6) As plummets and levels. 
After giving his rea,sons at some length in each of these supposed 
uses he dismisses all except the last, which he decides were the uses to 
which they were put. In a note appended to the article, Prof. F. W. 
Putnam states that" he has consideretl the implements generally classed 
· under the names plummets an<l. sinkers to represent to a greater or less 
extent, according to size, material, shape, and fiuisb, first, pestles; 
second, sinkers; third, spinning weights; fourth, ornaments." 
Mr. Henderson gives a number of localities wllere tbcse implements 
have been found. My attention was particularly attracted by the state-
ment that "about ten years ago one of the c implements was found 
under remarkal>le circum tauces in Woodbridge County, Cal.;" there 
being no such county in California. 
I commenced an article on this subject at that time, but press of other 
matters and a <le ire to obtain as much reliable information as possible 
have prevented it completion. 
During the year that have elap ed since tJrn inception of thi article 
I have noted the variou theorie advanced by different writer a to 
the u e f he e singular implements. 
A gr at many have written on the uhject, and all have accepted 
m r mor of th various theorie pr j ctecl. 
i t r in bi r hi t ric Race of the nited tate , cla e the 
plumm · ·lt. p 1 , t n und r the h ad f ,: wei <rbt which may ha·rn 
l in h f w , vin "'," , u l figur thre Yari ti of 
· p . .., O), r hi toric ac , aR "w igbt to 
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Thomas Ewbank, in his LifeinBrazil, published in 1856, figures two 
implements which might be classed with those:under consideration. I 
have copied from his illustration on page 451 of bis appendix (see Fig. 
A). He says: "It resembles an egg in shape, is of black, hard, smoo~hly 
polished stone, used for working metal." 
On page 464 of the same appendix is figured 11 implement exactly 
like some of our so-called plummets (see Fig. B), of which he says: 
"Which, from the notch cut round its pointed end, may have been used 
as a plumb-line or as a spindle." In the Third Annual Report of the 
Bureau of Ethnology, by J. W. Powell, director, published in 1884, on 
pages 509 and' 510, are descriptions of implements in a collection from 
Peru, "neatly made sinkers wrapped in corn husks and sinkers of gray 
slate, shaped somewhat like a cigar, with one or more grooves partially 
encirclingthe end. These were wrapped in corn husks." 
The figure given on page 510 represents the ordinary so-called plum-
mets, except that there are two grooves on the smaller end and one on 
the larger. These grooves only partially encircle the implement and 
are all on the same side. 
Abbott, in his Primitive Industry, very properly separates the plum-
mets and sinkers, devoting one chapter to each. 
In the chapter on plummets he gives illustrations of sever3:l imple-
ments found in Illinois, Ohio, New Jersey, Massachusetts, and lYiaine. 
These nre nearly identical.in general form and outline with those found 
ou the Pacific coast. He says: '' While the general name given to the 
group is convenient, and in a measure descriptive of their appearance, 
it lias but little reference to their uses. It has been remarked that their 
principal use as plummets may be questioned, as there are far too many 
of them found and of to·o great variation in size to· lead us to infer that 
they were used mainly for that purpose." 
He remarks of Fig. 216, which he states" is a characteristic specimen 
of the New England plummet of about the ma~imum size: Whether 
it Rbould be classed as a pestle or not can not be readily determined, 
but from the fact tbat unqueetionable pestles are by no means infre-
quent in the same localities, and also for the reason that the larger 
plummet-shaped · implements are of too soft a material and seldom 
exhibit signs of use at their rounded end." 
In bis chapter on sinkers, he seems to be very uncertain as to whether 
the Indians were acquainted with the methods of catching fish with nets, 
and the probabilities are that the Europeans first taught the use of nets 
to the aborigines. If such is the case, then the " .plummets" were cer-
tainly not net sinkers. 
As for the great size of the larger ones being no objection to their 
u ·c as sinkers, it may be doubted if they (the Indians) knew how or 
cared to fish with nets. 
They had their certain seasons for fi shing, when they knew where to 
find them and how to catch them. At other times they would be in 
other localities, hunting other food materials in their season. 
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A few of the grooYed stones and _ notched pebbles classed as un-
tfoubted net sinkers have been found in California. Fig. 22 represents 
on~ from Bodega, Cal. Might not some of them baYe been used as war-
cl~bs or hammers 1 And were not the grooves made for the purpose of 
attaching handles of withes 1 Their shape would indicate their use in 
some of their manufactures, whereas a "net sinker" would not require 
to be made after any particular pattern; anything possessing tbe requi-
site-weight, and of any form that couI<.1 be attached to the · net, would 
have answered the purpose . 
. If the Indians did not :fish with nets, these "undoubted net sinkers" 
were not'' net sinkers," and if used in fishing at a,1 tLey were liue siukers. 
The Indian Rafael, who will be referred to lleru1fter, wlien shown the 
implement represented by Fig. 22, said that it was used as a line sinker 
for fishing. 
In Explorations of the Aboriginal Remains of Tennessee, by Joseph 
Jones, M.,.. D., published by the Smitp.sonian Institution u11der the bead 
of" Stones employed' for mechanical purposes," is a fignre and descrip-
tion of a plummet of black magnetic ,iron, highly polished, with a hole 
through the upper end; and he supposes that tbis, together with a 
number of similar implements which have been found in Middle Ten-
nessee in the cultivated soil, and also in the stone grayes, were used in 
spinning threads and in weaving. He says: "It has been suggested 
that they may also have been employed as weights in fishing." 
Had they been used in spinning and weavin g, a8 Dr. Jones suggest::;, 
they would probably have been made of uniform size aud sbape. 
Dr. Charles Rau, in The Archmological Collection of tbe United 
States National M~1seum, published by tlle Smithsonian Institution, 
illustrates a variety of stone implements under the name of" pendant 
and sinkers," which name, he says, have been giwn to a class of sym-
metrically-shaped and well-finished objects, wl.liclJ were evi<l(_Jntly de-
signed for suspension, though it is 11ot quite certain for what special 
purpose they were used. On account of their shape aml tbe pains be-
stowed upon their production they llave been classed among aboriginal 
ornament . Yet the former inhabit~nts of thi country <le-voted much 
tim and labor to the manufacture of objects of au eful character, an<l. 
hence it appears not improbable that tbe ar Licles in que tion were, in 
part at lea t, weight for fi bing lints. 
After a hort de. cri1 tio of a numb r of th implement figured, 
a cri ing to th m eY ral u , ·uch a n t . ink r, or weight , orna-
ment or amul t and perforat 1 net sinker ·, be . nys, _in reference to 
ne weight.~ ( ge .... ,) : " om ar roundi h , ·tone, of ·rnriou size , 
ith •r w rk l r 1 ft in t ir natural . tat , and grooY <.l around the 
mid 11 f r f, niug th ring or th ng y wbich tl.J y were on-
n t . · · · It i not alway · 'H y to <1i tingui Ii 
l · · riptiou fr m o-ro y d hamm r-b ad 0. '. A · 
P rt · f · urv y w ' t of tb on 
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hundredth Meridian, suggests the. possibility of some of the so-called 
"plummets" having been encased in skin aml fastened to a flexible · 
handle, thereby making a war club that, properly wielded, would have 
been a formidable weapon. • 
In the absence of all information that might throw light on its ·use, 
we consider it best to class th1s specimen (referring to his Fig. 66), al-
though wanting the all-important groove, with the preceding plummet-
shaped stones. On page 195, of the same report, a photograph of a 
series of "weights" collected by .Mr. Sclmmacller in various localities 
of California is mentioned. The specimens are all labelled '' spindle-
whorls" or "weights for distention of thread." On the same page is 
figured a specimen of a roughly ground implement made from a frag-
ment of coral rock, apparently pecked or hammered into shape. This 
is· also called a "weight." 
In a note by F. W. Pntnam, on pages 196 and 197 of same report, men-
tion is made of numerous articles of stone, which there s~ems to be 
little doubt were used as sinkers, and by their shape are allied to the 
implements Dr. Abbott has described on the preceding pages. 
Two of these are of "great interest, as tlley still show the method by 
which they were fastened to fishing-nets or lines - - - by means 
of asphaltum. This asphaltum has preserved a portion of tqe twine 
which was around eacll end of the stone, and it is evident that in this 
way the string was held in place on the sinker, which was thus easily 
attached to the line or net. 
The most recent article on this subject, and which probably comes 
the nearest to giving the explanation of the uses of these imP'lements, 
is by H. W. Henshaw, published in the American Journal of ArcLrnol-
ogy, in which article, 'uesides giving a synopsis of the various tbeo-
ries advanced by different writers, he gives as he claims "a direct and 
circumstantial account of their use," which lie obtained from the Santa, 
Barbara Indians. 
Mr. Henshaw, in commenting upon l\fr. Henderson's article in the 
American Naturalist, says: "In reference to the fourth possible use 
given in said article, (viz, sacred implements), that it is only a possi-
bility, there being no evidence whatever from which to draw such an 
inference." Though admitted. to be but a guess, it is remarkable how 
accurate it proves to be, for in this paragraph we have exactly the use of 
these plummet-like stones as explained by the Santa Barbara Indians. 
The moment these stones \Vere shown to tbese Indi~ns I was told 
that they were medicine or sorcery stones. 
"The sorcerer arranged twenty of these stones, tho proper 11nm bor, 
in a circle, pushe(l them violently together, sprinkleu water over them 
and smoke issued from them. At San Buenaventura sub-
tantially the same account was received. Hern it was said twelve was 
the number required by the medicine men, exclusive of a center stone 
of different character. The center stone shown to me, called Tu-cait, is 
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a flattish-rouml, beach-worn pebble of quartzite, unworketl, aud stained 
black with iron. It was, as I was told, a, peculiar power in rain making, 
and as an evid(-'nce of its power, the Indian held it for a few moments 
tightly grasped in his hands, when moisture was visible on it, caused 
by contact with the moist hand." 
The moisture was pointed to as visible evidence of its rain-making 
power. 
The use of the medicine stones among the San Buenaventura In-
dians was as follows : · 
The twelve sorcery stones were arranged in a circle close together; 
in the center was arranged the Tu-cait; Chia, the generic name for 
seed-meal, together with .down from the breast of the white goosr, was 
then spread over the stones, and then red ochre spread over the whole. 
Around this a dance was held, while three old men sang, keeping time 
with rattles. 
This or similar ceremonies were observed for curing the sick, bring-
ing rain, putting out fires in the mountains, calling fisll up the streams, 
and when war was to be made. 
Several other stones of various shapes were shown to me, some in 
their natural condition; one a piece of iron-pyrites, another resembling 
a natural concretion. 
Those of the third class were fashioned with care and were about 4 
inches long, somewhat tapering in shape and encircled with seYeral 
rings; to an of these mysterious properties were assigned, and it is 
probable that many other kinds were formerly in use. As nearly as 
could be gathered, the pear-shaped "sinker" variety was considered 
the most efficient in sorcery. 
Why the sorcery stones were given their peculiar shape it is not easy 
to nnderstanu, and the solution of this problem must be left to the final 
con i<l.eration of those more ingenious in such speculations than the 
writer. 
J. . McLean, in the Mound Builders on page 163, figures an imple-
ment of lrnmatite which he cla. es under the head "pendantR," and re-
marks: "It may hav.e been u ed. as a plummet or 11et sink r." · 
In th' year 1 85 l\fr "' . Packard, a. visitor to Santa Barbara, di.'COYer cl 
an int re ting r lie in the old Im1ian burial-ground at Do :>ueblo , 
about 18 mil w t fr m anta Barbara, near the coas t. Thi relic, one 
ofth ,'O c:11 <l"1lumm t·,"i madeof pecularironore. (Se 1'io-. ~!J.) 
Thi: · o far a my o ryatiou goe , i th fir t of the kind found. on thi 
o< t· it r em Jl . a pecim n of the ame material found near Quincy, 
111. figur 1 n I ag 2 .;, of b ott' I rimitive Indu try. 
kn w f n r f thi charact r hiwing een found in this pa,rt of 
th · nn ry au i i.· rn · 1 ini n that tll gr at r portion of th charm 
•ton ,; f rn l n r n ar th o, :t w r manufactur d by tri , li iug i11 
tlH• in ri< l' < Jl(l W ,r' arti •] '.' f b, rt I' tainc(l from trib Wh " 11 cl 
in m, kin h 111 .- , ml m .t pot nt harm, . 
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Fig. 8 represents an implement found in Napa County, Cal., an<l is 
made of auriferous slate containing a streak of free gold; it had prob-
ably been brought from the Sierra Nevada Mountains, and I had noticed 
that the greater porti,on of the charm-stones foun<l appear to lJe made 
of rocks not found in the localities .where the implements were useu; 
and the fact that many of them are of fine workmanship aud rare ma-
terial would go to sllow that they were not used for ordinary purposes. 
During the past twenty years the writer has at various times eudeaN-
ored to ascertain from the aborigines the uses to which the so-called 
plummets or sinkers were originally put. 
Most of the investigations in this line have been made in tlw central 
and northern portions of California, and the conclusions arrived at are 
that iu those localities they were not used as sinkers or plummets. 
Mr. Henshaw says: "On ca,lling the attention of an Indian to the ring 
pecked near the extremity of one of the medicine stones, he said be did 
not kuow its purpose, but that the stones so encircled were considered 
to be more potent than the others. In reply to my qnestion, ''\Vhy such 
a stone could not be used a_s a sinker to a fishing-line f' a Santa Barbara 
Iudian replied that lie never saw one used in this way, and adde(l, of 
bis own accord, 'Why should we make stones like that, when the beach 
supplies sinkers in abundance f Our sinkers were beach i,tones, and 
when we lost one we picked up anot·her.'" 
In Ilios, City and Oonntry ·of the Trojans, -oy Dr. Henry Schliemann 
in 1880, which I have just been reading, page 436, is figured a "per-
forated object of green gabbro rock, probably n, weight, whicll .closely 
resembles some of our perforated charm-stones," and on page 437 sev-
eral "sling-bullets of hematite or loads tone," which the author remarks, 
"are all well polished, and, with the rude implements which tlrn Trojans 
had at their disposal, it must 1.Jaye been tremendous work to cut and 
smooth bard stone into the cylindroid sllape of the pellets before ns." 
In fact, labor mnst llave hau v'ery little or no value at that time, 
for otherwise it is impossible to imagine tha,t whole montlls sbonhl 
have been wasted on the manufacture of one bullet which was lost as 
soon a~ it was slung. It will be seen that Dr. Schliemann uses tho same 
argument in relation to tlle uses of these implements that the writer 
use<l in the first writing of this a,rticle, several years ago, relatfre to the 
use of cliarm-stones as '' sling-shots or weights for fishing nets or lines.'' 
Ue also refers to several such bullets in tlle British Museum from 
Assyria and Camirus, made of hematite, loadstone, and granite. 
Hav-ing given the various theories which have been advanceu by dif-
ferent writers on this su~ject, we will proceed to take up and consider 
the ix different uses which might have been made of these implements. 
(1) As sl·ing-shots.-It is not probable that the Indians would have 
spent so much time and labor in the manufacture of these implements 
for uc11 purpo es when the beds and streams and other places would 
furnish abundance of water-worn pebbles. 
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The Indians of Lake County, Cal., now mannfactnre balls of clay, sun-
dried, which as sling-stones furnish Yery eft'eetive missiles for killing 
ducks anu. other small game. 
-Stones intenu.ed for use as sling-stones would prol>al>ly have been 
made of more uniform size and sli~,pe, whereas tbe so-called plummets 
are remarkably variable in these particulars, for in this state the artists 
seem to have taxed their ingenuity in making each and every one dif-
ferent in form from all the others, as scarcely any two are exactly alike, 
as may be seen iu Fig. 13, which sho-ws the spheroi<l. shape of one ex-
treme anu. Fig. 6 the spindle shape of the other extreme, between which 
all imaginable forms and variations occur. 
Figs. 1 or 6 would not be convenient or, in any case, practical imple-
ments for such purposes. 
(2) As sinkers for fishing tackle.-The arguments used against the 
probable use of these implements as sling-stones will apply with the 
same force against their use as sinkers. Stones which \Youlu. answer 
the purpose equally well can be pickeu. up when wanted for mie, and it 
is not probable that they would have burdened themselves with extra 
weight while traveling from place to place. 
(3) For playing som,e game.-The varied forms of these implements pre-
clude the probability of their having been used for such purriose, ,as all 
games requires pieces of more or less similarity of form and size, while, 
as before stated, it is rare to find t wo of the same size or shape, and the 
localities in which they are usually found are not places where games 
would have been played. 
( 4) As sacred implements in the performance of sonic religious ceremony.-
This theory is the nearest approach to the true nse of these implements. 
(5) As personal ornconents.-This theory is 1inreasonaule and requires 
no furtller refutation than that tlleir weight anu. size would preclude 
such uses. They were sometimes suspended about the person for pur-
poses· to be shown hereafter. 
(6) As plummets and levels.-This theory is still more far-fetched and 
untenable than the last, so far as California Indians are concerned. 
Tribes that build no dwellings other than temporary hut , and hastily 
con tructed at that, would certainly have no more occasion to use plum-
mets and lev 1 than a wild Ilottentot. These so-called plummets are 
nearly always found in low, marshy places near creeks, along the sea 
shore, and among the wild, rocky rece es of the mountain . 
Th :e lo ·alitie · would hardly be elected as places to er ct permanent 
building·, en if th y had rnr bad tb.e knowledge of uch. Again, 
the o- · lled plummet woul 1 n t baYe been used for the purpo e 
Bome haY aim <1, h, ti·, u. pended uy a, tring and u ed to determine 
P rp n ic 1 r lin ·. Th r not th form mo t conveni nt for thi 
P r n if :u nd cl by • ·tring would not hang p rpendicularly. 
m l n lil· · i"' . l and 1 mi"'ht have been u ed for such a 
r vi liul'J' h 1 w r nd ha been pointed wbic4 they are 
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not. One like Fig. !) would llarn answered tlle purpose · had it been 
perforated at the top. 
In reference to Prof. F. W. Putnam's note to l\1r. Hendernon's article, 
I am sorry to <liffer with so learned an antiquarian writer as my es-
. teemed friend, but certainly none of his theories will fit our California 
Indian habits and customs. 
He accepts some theories which we have already discussed, with tlle 
additional one that they were used as spinning weights. This we can 
easily dispose of, as the Indians of this locality used no textile fal>rics 
thnt required spinning or weaving, their toilet being less elaborat~ than 
that of _the Georgia militia colonel, which consisted of epaulets and a 
paper collar. 
When not nude, the Indians used skins of wild animals for clothing, 
or tules tied in rows on strings of sinew· or bark, worn as aprons or 
skirts. 
As to these implements being used as pestles, there are very few of 
the so-called plummets that could have bMn used for such a purpose. 
It is generally an easy mi:ttter to distinguish between the two, and ref-
erence to Figs, 5, 6, 7, etc., will show that they could not be mistaken 
for pestles, as the lower end is generally pointed. 
Fig. 1 is perliaps the oldest known specimen of this class of imple-
ments. It was found with several otber curious and unique implements 
under Table Mountain, in this State, aud under some 200 feet of basa1t. 
It was made of a translneent carbonate of lime finely finished. 
In a. catalogue of A Collection of Minerals ot' A. Dohrmann, pub-
lished by S. H. & H. Chapman, of Philadelphia., 1886, we find No. 
1134, slung shot or sinker, described as an oval stone, with deep groove 
around the edge; limestone, found 30 feet below the surface in a gra vei 
bed,Camptonville, Yuba Oounty,O~l. No.1135, plumb-hob; shape same 
as those used by masons, pierced. and grooved at end ; serpentine; per· 
feet and very rare; found in Alameda County, 40 feet below the surface. 
Having endeavored to show what these implement8 were not used for, 
we will try to show what their real use was. 
1.rhe majority of surviving Indians do not seem to know anything 
about this. One reason for this is that they had superstitious notions 
that these stones were dangerous and the sight of them would cause 
death. Another weighty reason was, that the missionaries used tlieir 
utmost endeavors to eradicate the use and knowledge of all their tra-
ditions and religious ceremonies. 
Several years ago the writer had an opportunity to interview a very 
old Indian chief of the Napa tribe, and one oftbe two sole survivors, mak-
ing most of the opportunity by laying in a supply of eatables, tobacco, 
and sweet cider. He stated to me that the plummet-shaped implements 
were used as charm stones; that they were used by being suspended by 
a cord from the end of a pole, one end of which was stuck into the bank 
of a creek in such a manner as to leave the stone suspended over the 
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water where the Indians intended to fish. At other places they were 
suspen<led at. 1)0ints in the mountains fayoral>le for bunting. 
'fhis will account for the asphaltum and string· op. the implements, 
which, Professor Putnam says, "show the method by which they were 
fastened. to :fishing nets or lines." 
Tbe Napa Indians also stated that they were sometimes laid upon 
ledges of rocks on high peaks, with the belief that, owing to their pecul-
iar form and some occult power which they possessed, they traveled in 
tbe night through the water to drive the fish up the creeks to favorite 
fishing places, or through the air to <lri ve tlle Jantl game up towards 
certa.in peaks and favorite hunting grounds. 
The peculiar pear-shaped form was given them to enable tllem to 
cleave through the air and water. He also stated they were used in 
time of war, as they were supposed to travel about at night for the pur-
pose of worrying the enemies of their tribe. 
In a recent inierYiew with one Rafael Solaris, the last male represent-
ative of the Tsa-ma-la tribe, who occupied a village called Tsok-to-no 
Ha-moo, near tlle Santa Ynez Mission, Santa Barbara County, I ob-
tained direct information which substantiates my views as to the uses of 
tliese implements. Rafael at first disclaimed any knowledge of the use 
of the so-called plummets; but when shown a perforated one he recog-
nized it and said it was worn suspended from the neck for defense, and 
to make the ·wearer imperYious to arrows, and that in time of war any 
one l)iting this implement was rendered invisible to his enemies, and 
enabled to travel with safety. 
The medicine men, after fasting one month and abstaining from the 
use of fatty substances, after drinking several cups of the decoctiou of a 
herb which they called Tol-wacll-ie, were in proper condition to mako 
use of the charm stones. This herb is common in our mountains, and 
h as a profusion of white flowers and spiny seed-pods. The wllole 
plant-root, leaf, and flower-is poisonous, producing an abnormal condi-
tion in tlrn person using it. 
In a ·till more recent iuterview witll the host of the Tcbu-mab In-
dian I obtained. the word, and translation of a song which refers to 
tlli ubj ct. · 
Th meter and urn ic are Schu-may (or Cliuma); the words ar in tho 
Mi ·h-khon-a-ka, or language of the Ventura Indians. It is called u-
t -1<·cn-cush. 
so .. :G. 
I {t-yu-wa-will-lc 
, ip-po h 
-n w 
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In relation to Figs. 32 and 33, Juan de Jesus, a Ventura Indian, stated 
that the implements which these figures represent were idols. Feathers 
were tied on each end, the idol placed in a bas1ret or similar recepta-
cle in the house of the medicine man, when the people who were desir-
ous of obtaining favors from the spirit or power attributed to the idol 
threw in seeds and other offerings to the receptacle until the idol wai-. 
covered up. It is needless to say the offerings were appropriated by 
the medicine man. 
Justo, a Santa Barbara Indian, stated that the charm stones were 
sometimes arranged or scattered in various places; those without per-
forations were covered up, while the perforated stones were placed on 
the surface of the ground, and during the dance, upon the approach of 
the individuals who had been made holy b.v the ceremonies before 
mentioned, the perforated charm stones would elevate themselves on 
oneend, to be grasped bythefortunate individuals, who thereby obtained 
their desire in relation to having a good year. These stones were sus-
pended upon the person of the medicine man only during the sacred 
dances, except in the case of a warribr, who would hang them upon his 
person to render him arrow-proof. In this connection I learned that 
the peculiar stone implement figured in Vol. vn, Wheeler's Report, on 
page 215, _the uses of which have been heretofore unknown, was useci 
in the following manner: 
Twenty of them were arrangeu in a square, five on each side; in the 
center was a bowl of water, beside which stood the medicine-man, with 
a long stone pipe shaped like a cigar, in which an a herb, called pispi'vate 
by tlie Mexicans, nsembling southern wood, was smoked. The smoke 
was first directed toward the bowl of water, then toward the stones. 
The people came and moistened their faces with the water in the bowl, 
which had been ma<le holy by the previous ceremonies. This ceremony 
brought rain, caused death to enemies, and various other things. 
In conclusion, the evidence which I have obtained directly from the 
aborigines, the localities in which the implements have been found, the 
materials of which they are composed, the care and labor necessary in 
their manufacture, the evident superstitious ideas connected with them, 
and the ignorance of their uses (Pretended or real), favor the conclusion 
that these implements were objects highly prized and religiously vener-
atecl. Ilad they been inten<leu to be used for any ordinary purpose or 
purpo. es as assigned to them, the lnuians would not h~ve · been in ig-
11orance of it, nor would they have hesitated to give information con-
cerning them. 
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STUDIES ON THE .AROHJEOLOG-Y · OF lVitcllO.AdAN (MEX-
ICO). 
BY DR. NICHOLAS LEON. 
THE '' LIENZO " (DRAWING ON LINEN) OF 'l'UCU'l'ACATO. 
In the district of Uruapan (Michoacan) and distant one league south of 
this city, is situated the ancient Tarascan Indian village called Tucuta-
cato (Xucutacato ). In this village our incl us trio us friend and companion, 
Dr. Don Cresce11cio Garcia de Cotija, found some years ago the precious 
01ig'inal of the painting which forms. the subject of these lines. This 
gcntlema11 succeeded with great difficulty in obtaining it from the na-
tives, and exhibited it at the first exposition of Miclwacan, held in the 
year 1877. From that time it strongly attracted our attention, and we 
endeavor to make a study of it. The colors in which it is drawn are 
undoubtedly of vegetable origin, for they have not lost their intensity 
i11 the least; on seeing them one would say that they were recent and 
not from remote times. The fiber of the cloth is brilliant and very 
smooth, much resembling that of cotton ( Gossypium herbaceimi), and 
ideutical with that of Eriodendron an.fractuosum. .As it is not possible 
to subject the latter to permanent spinning, we must suppose either 
tba,t it is not of this material, or that the "Tarascos" understood some 
pceulbr method, now lost, of preparing it so as to use it to advantage. 
Two colors appear in the drawing, black ·aud red. The latter is used 
only for the line which indicates on tlte pictures the road followed, and 
for tb.e species of shirt or jacket worn by the individuals who appear to 
be cbiefa or priests. The original m-easures 2 meters 63 centimeters in 
length by 2 meters 3 centimeters in breadth. The annexed photograph 
is an exact copy of it. 
Let us see now its explanation. In the very rare "Chronicle of the 
Order of our Angelic Father St. Francis, Province of San Pedro and 
San Pablo de Mechoacan, in New Spain, by the professor of theology, 
Fray Alonso de la Rea, etc., 1630, .in Mexico by the widow of Ber-
nardo Calderou, 1643, 1 Vol.," in Book 1, Chapter v (On the people who 
iohaMte<l tbis province, wlience they came, and the cause of their com-
ing), we read the following: "And accnrding to tlie paintings and tradi-
tions preserved in the archives of the times, these Indians, in order to 
come to these regions, passed a small arm of the sea, viz : the Strait of 
Anian, which bounus tllis lan<l on the north. Although this is not cer-
tainly known, we must accept it as true, for all the region inhabited by 
the <livi ions which remain in their first conclitio11 is Hll islan<l. I p<'r-
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snade myself of its truth, because in depicting their first migrations on 
· :111 ancient linen preserved in the village of Cucutacato, a league dis-
tau t from U ruapan, th~ 'Tarascos' represented these nine nations as 
setting out from the seven caves of the west, and as passing the narrow 
arm of the sea or large river, which passes from north to south, on 
wooden rafts or hurdles made of large canes fastened together. We 
see from this that these Tarascos are of those nine fa,milies who came 
with the Mexicans conducted by that fabulous bird; and although it 
may be a fable, it is certain that they came moved by some hidden im-
pulse which urged them ou. They marched in a troop from this place 
Aztlan (for thus it was call°ed) to another place where there was a very 
large tree. The devil, as oracle of this people,- made them stop in the 
shade of this tree, in the trunk of which they erected an alter to the idol 
Huitzilolvehtli, whence the idolatry of these people took its origin. 
They sat down to eat with the mistrust excited by a novelty experienced 
for the first time, and when they were more at ease tlle tree began creak-
ing and split in the middle. The heads of families and chiefs of bands 
took this eveut as a bad omen, and, leaving off eating, they consulted 
their god. He then called the Mexicans aside and said to them : 'Dis-
miss those eight families and tell them to go, to follow. whatever road 
and to stop wherever they please; you remain.' This was done, some 
remaining, the others setting out and following the road towards the 
east. Some peopled one place, the others another." There is no doubt 
that tbis is the linen or painting to which the chronicler refers, but it 
may be easily inferred that he knew it only by report, for be changes 
some things and omits others. He does not say, for example, that the 
hurdles or rafts bave the form of turtles (Testudo), and he does not ex-
plain the rest. Let us uow try to do it. , 
Let us take as a starting point the upper right-hand corner of the 
photograph, and for the sake or more clearness let us number the pict-
ure ' progressively. 
No. 1. II re i seen the cave from which go forth the chiefs of the nine 
tribe, . One of them wear the red jacket and carries in bis right band 
a circle or di k with a handle, and appears to be con£ rring with another 
dr ed in like manner, who carries a large walking- tick, appareutly 
wi h the "fa ulou bird" spoken of by La Rea resting on its upp r ex-
tremity. Between the two i, en a c u. er, iuentical in form with on 
in ur po . :ion taken from a "yacata 'iu Zamora. At the fe t of both 
P r · 11 • ar I laying · m c rnet or clarion players, o,er one of whom i · 
hncl f fl uri.·h the i nificati n f which we do not know. The r · 
m' iniu O' hi fi · are in a r ver nti l attitud ; the oth r are already em-
l ark cl n ir turtle- hap d raft , indicating perbap that the navi-
ga i n r 1 ar h h, beg n. 0th r. 1 ok a if th y wi b d to tlJrow 
th m .h- ;vim. W d n t know what i meant y the two 
piwr fi(T 1r a1Hl th io-ht l1eacl , 11 r bjT th· on ri liner an animal 
lo~. 'fh ,· : · l p1ac·Pd aho,· him r minds u, f nothing. 
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In those persons with the trumpets we think we recognize the ptiests, 
who, according to the" Narration of Mechoacan," pag~ 2!, •'play trum-
pets and cornets;" and trom numerous graves we have dug up in the 
neighborl10od of our native village Quiroga(Uucupa), near Tzintzuntzan, 
and various other reasons, we are certain that the one with the disk is 
tbo chief priest. Further on we see the priest seated, with the disk in 
liis right hand crossed by various lines like diameters. The trumpeters, 
the man with the staff, the bird, tlie dog, and the eight heads are all 
present, and we see besides a species of herbaceous plant which might 
be the flame of a bon .fire or a column of air. Here only is the chief 
.priest :represented with a red jacket. This part of the square has an 
undulating line, which crosses its wltole extent and denotes the road 
followed. The inscription, which, as well as the others, was evidently 
- added to the linen at the time of the conquest, appears to be in the Tar-
ascan idiom. Aided by intelligent Indians, we have read, as we believe, 
the following: cualcniitihtlahpa.zco, place where one sets out; cualc, 
place; niitiht, where; lahpazco, one sets out. .. 
No. 2. The chief priest resting, cl.tatting apparently with another who 
is on foot; his disk without diametrical lines; the staff thrust into the 
ground before him; the bird, censer, water vessel, the two trumpeters 
playing, ·and only seven heads; two groups of individuals separated 
by a little eminence, pyramid, or "yacata," apparently in conference. 
Near the water vessel we meet with an object resembling a porringer. 
TlJe '' yacata" is perhaps a sepulcher or temple, or the two com°Qined., as 
we are Jed to believe by the things found in those still existing. The 
iuscription reads nuimualco, which is not Tarascan, _but appears rather 
to be Mexican. We do not understand it. The line indicating the road 
passes over the picture. The figure resembling a flourish which we see 
in No. 1 i& wanting. 
No. 3. The chief priest in the same attitude, but not addressing any-
body; in front of'him tlJe censer; further on the figure like a flourish, with 
the bird to aU appearance perched on it; at his feet the water vessel 
and the porringer; at his sides the two trumpeters and the seven heads. 
A short distance from the individual is an elevated beam driven in the 
ground, and on top of it is seen a puppet. Further on is seen the pyr-
amid or "yacata," and an fodividual in the attitude of haranguing a 
group of six persons seated on the ground in an attitude which indi-
cates_ both weariness and grief. The line indicattng the road is not 
wanting. The inscription reads teyeuahcan, and is to all appearance 
of Mexican origin. 
~ o. 4. The chief in the attitude of No. 2; the censer nearer to him, 
a_nd then the staff; the disk with diametrical lines; four heads; the 
bird; the wssel; and the porringer. The trumpeters are wanting. 
The flouri h at tbe feet of the cl.lief priest; the pyramid, and eight in-
divitlual' in the ·ame po,ture as ill No . .2. No inscription. 
No. 5. 'rl.10 prie t, on foot, always with the disk in his right band, ap -
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pears· to be addressing those about him; the censer is within reach of 
his hand; the staff is not to · be seen; at his feet are the water jug, 
porringer, and flourish; at his sides the two trumpeters; there are only 
two heads; four individuals are advancing toward the pyramid, and 
the bird is seen perched on a nopal (cactus) a short distance away; it 
bas no inscription. · 
No. 6. The attitude of the priest, the incensory, vessels, porringers, 
flourishes, and tnimpeters are a~ in the preceding; the staff is driven 
in the ground, the bird resting likewise on the ground; there are four 
individuals in a squatting posture and four on foot; the pyramid is pres-
ent and five heads are seen; the inscription reads xiquipilco, a word of 
Mexican origin. 
~o. 7. Priest, trumpetex-s, incensory, staff, flourish, vessels, and bird 
as in preceding; near the pyramid are four individuals standing and 
one seated; there are only two beads; we have also a new personage, 
with a disk in the right hand, and clothed exactly like the first priest, 
but smaller of stature and ~pparently younger, standing behind the 
first. Perhaps it is the son of some one of the beads of families or of 
the priest, who is initiating him in his ministry, seeking, perhaps, a 
successor. The inscription, which is a Mexican word, reads, ayutzinco. 
No. 8. The old priest seated and the new one standing in bis presence. 
The trumpeters, incensory, vessels, and bird as before. Seven figures 
are scattered about in the picture and the pymmid in the background.. 
The staff and flourish are wanting. The latter is not again seen in any 
of the remaining pictures. We notice, also, two foot-prints which look 
as if they were made by a person wearing tlJe now popular huarache. 
Tlrn inscription, the first genuine Tarascan we have met with, reatls 
tzacapo, and sig~ifies " stony place," from tzacapu, stone in general, 
and o, wllich indicates "place of," This village exists now. We forgot 
to observe that the priest holds in his left hand, supported on his knees 
an<l. shoulder, the staff, which is perhaps a mark of temporal power a 
the disk is of spiritual. It appears that in this place he assumed alone 
the authority which before he divided with the chiefs of the tribes or 
families. The heads, eparated from their bodies, are· wan ting. 
No.!). The chief is seat ·d, with the taff in his presence but not the 
di k. \V ee the bir 1, the incen ory, two porringer , and the print, 
oftw feet. Thr ep r·onsar~advancingtowartl thepyramids. Every-
thing 1 e which appeared in the other pictures i wanting. The in-
, ·ripti u, in Tar 'Can, r ad phatsingo. We do not know what it ig-
ifiea. 
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No. 11. Here appears to be the place where, according to the chroni-
cler, they rested at the foot of a tree, which appears in the center, with a 
" fabulous bird" at its foot. Towards the bottom the priest is seated, 
with the censer in front of him and a trumpeter at bis feet. On the 
same side, but higher up, is seen the same figure of a priest in an iden-
tical position. At bis feet two individuals are seated as ifin conference . 
.A trumpeter standing at his side is playing his instrument, while two · 
persons in front of him are reverently talking to him. One head also 
is seen near Lim. Iu the middle two ggures, with blow-pipes, are stir-
ring up the fire of a brazier, and at their sides are six objects probably 
representing molds, into which they pour the melted metal, which is 
undoubtedly copper. In the form of these moulds we recognize various 
cutting instruments used by the present Indians; and in our arclueo-
logical coliectiou we have two of them, taken from a tomb, both of cop-
per. Agaiu we see the priest, who appears to be directing this opera-
tion, and behind him three persons who appear to be making the molds. 
Various figures of men are seen in the background, some standing, some 
sitting; two of them bold in their bands the cutting instruments already 
determined. The semi-circular one is the one called coa. (Mexican Coat!.) 
and the other is called by tbe Tarascos thiamu.* The color of these 
objects is red. The pyramid is present, and we see also a foot-print 
and a porringer. The liue· indicating the road, which has reached this 
point undivided, here divides into two; the most focal soon terminates, 
the other extends farther. For the first time we see two houses, of con-
struction similar to the present ones, and from which issue the lines men-
tioned. These constructions appear to us 'to be by the same person who 
wrote the inscriptions, and were intended to show that in this place the 
Tarascos first fixed their residence. vVe are confirmed in this opinion 
by the two figures seen on the roof of the smaller; for, taking away the 
house, they appear to be occupied in ex tr.acting some heavy object from 
the ground. Ou the house, they indicate nothing to us. The inscrip-
tion reads: Vnacico. nicanymuhtenenaxinhqui la,n. ynix II quich nauat- · 
lacatl mucemtemacomican. In this inscription we have Tarascan and 
Mexican words, and others unknown to us. This is what we make of 
it: Vnacico, a or the palm; ni, goes or walks; ca, there; nymuhtene, the 
others; naxinhqui (properly written it should be naxaqui), sit down, or 
rest, or remain here; Zan. ynix (properly canihuex), they set out or 
march; quich, we do not kuow the meaning or whether it is Tara~man or 
Mexican; nauallacatl, a, Mexican wonl of which we know not the mean-
mg; mucemte, we know neither the origin nor signification: maco·mican, 
jointly, at the same time. 
No.12. The central line takes us to this picture. Here we see a house, 
"This instrument serves them as an ax, chisel, aJz) paring chisel, and hammer. 
When used as an ax, it is placed in a special handle; also when used as an adz. 
The word thianw is eq nivaleRt to our metal. Here the name "iron" is vulgarl.v given 
to every metallic instrument; for example, a carpenter, in complaining of the want 
of tools useful in his profession will say, "I do not work for want of' irons.'" 
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a head, the chief priest seated, and in his presence t.he small priest (seen 
in Nos. 7 and 8), holding in his hand the disk, which. is wanting to the 
chief priest. Near the small priest is seen standing a single figure. The 
illscriptiou reads matagu,aran,, place where they danced a second time, 
from matero, for the second time; varhani, to dance; and an, place in 
which or place of. · 
No. 13. The two priests are seen in the same position as in the pre-
ceding. The one sitting down has a hea,d at his feet, and the one stand-
ing has an individual at his left. In the background of the square is 
seen a small house. No inscription. 
No. 14. In the background of this square we see some edifices of a 
more complicated construction than the preceding, since we' obsene a 
tower on one of them. We may therefore affirm that this _group was 
added to the picture after the time of Columbus. There are two figures 
on foot, one seated, and one head. The line indicating the road turns 
to the right, forming a right angle. The inscription reads uruuapan. 
Various etymologies have been proposed to explain this name. Lejarza 
says it is derived from urani, and signifies gourd tree (Xicara). Ruiz 
says it is from urupani, a verb which expresses the germinating of shoots 
of plants. In Gilberti we meet wHh this verb, vrahpeni, to command 
to do something, but where does it come from~ Some have told us (and 
this is the most probable derivation) tllat it is from uruu, cherimolia 
(Anona Hum boldti ~), pa, imperati"e of the verb pani, to carry, ancl an, 
a particle, signifying place from or in which; and thus it is vruuapan, 
place frqm which they brought cberimolias. 
No. 15. In this large square we have three villages, Tezcatlan, Mi-
choaca.u, and Patzcuaro. Tbe first shows five individuals who look as 
if' tlrny were about to ~brow themselves into the water, the presence of 
which is indicated by the interruption of the line indicating the roa<l 
ancl by the presence of a canoe occupied by five figures-perhaps tbe 
same five. At the opposite end of the lake, which we suppose is Lake 
Patzcuaro, the road continues and en<ls at a house,· at the side of which 
i een a "yacata." On the shore of the lake stands an individual with 
a porringer in his rjght hand and in an attitude which shows that he is 
peaking to those coming in the canoe. Further on is seen an individual 
aclrnncing towards the house. On the border of the lake is seen a 
tranded canoe wW.1 only its oar. Our attention is attracted by a group 
of lev n indi idual and three beads on the shores of the same lake 
and cup ilig be middle of the picture. Two of them, undoul>tedly 
bi t are eated on little stools like those of the individuals in the I re-
c ding quare wllom we called chief and priest. The dress of one of 
th m, ap arentl' he principal, i very similar to that of the present 
m ant ank . e wears a hat similar in form to those woru l•y th 
bin man lari a we e them drawn on fans and porcelain . Hi 
J. ft han gra p taff. 1 ace to face with this one i. the otb r prie t, 
in which we have een him in the former pictures. At 
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the sides of both are seen large cups or receivers, which three of the 
· figures, in reverential attituu.e, are presenting to them. Near these are 
five copper instruments similar in shape to those which we see them 
casting in picture No. 11. Of the other ·figures, some are standing, 
others sitting on the ground. There is no doubt that this represents the 
payment of some tribute to the'' Yreeha," and that the tributaries, after 
having passed the lake in their canoes, are pa_ying their respects to the 
chief and the priest. Tlte illscription corresponding to this part is mi-
chuacan, a name which, like tezcatlan, is of Mexican origin and signifies 
place of fishermen; from 1nichua, fisherman, and the possessive can, · 
place of. For many years after the conquest the city of Izintzuntzcf/n was 
called by this name, and this fact shows that this place is Tzintzuntzan, 
the capital of tlrn Tarascos. 
In the right-ltand angle are four figures standing as if in conversa-
tion, and near them is an edifice which appears to be a foreign temple. 
The inscription reads pazquaro. Various etymologies have been pro-
posed to explain this word. Some say that it signifies place of rejoicing; 
. others, place where sometLing is kept (Gilberti), from patzani, to keep. 
Lagunas says that it signifies place where they dye blackish, from 
pha,tzani, to dye blackish. To ns·none of this appears certain. In our 
bumble opinion the key is to be found in the "Relacion de Mechuacau:" 
• '' How they found the place for their houses, and how they fought with 
the iuhabitants of Curingliaro." 
''As they found their place of abode in the district of Pazqiiaro called 
Tarimichundira, so also they found the site of their dwellings called 
I'.etezequaque. There were some lofty rocks, ori the summit of which 
they built their houses, etc. They said one to another,' Come hitl.rer, 
here is the place which your gods say is called Zacapiihamu,catin pazquaro,' 
etc. They admired the waters in this place, and when tlley saw them 
all they said, 'This is without <loubtpazquaro. Let us go and see the sites 
we have found for our houses.' And they went to that place where the 
cathedral is to be built, and found there the said rocks called petazequa, 
wbich means building site," etc., pages 150 and 151. 
No. IG. Following tbe other fork of the road in picture No. 11, we 
come to No.16, whose inscription reads tamaqua, and signifies orchard, 
according to Gilberty. Lagunas says: "The lands through which he 
passed are muddy or slimy. Ile passed by them, consequently, as worth-
Jes on this account. This was not regretted by those who wished to 
sow iu them melons and other such things." We gfre it the mean-
iug fertile land, which is justified by the large learns we see pictured 
autl w ich appear to be those of "uinfaceas" or some plants like 
"ciperacea "(cyperus or sedge~), essentially· aquatic or flourishing iu 
damp places. In the background is the pyramid, and three human 
figure::; arc seen advancing hastily toward it . 
.l.To. ]7. The pyrami<l in the background, aud the same tliree figures 
rouud about it in an attitude as if holding a conversation with refer-
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ence to it. The inscription is xucitpan and signifies place of hump or 
humped, from xucupa or cutupa, the hump, and n, place of. This place 
is now called the town of Luinga (~). 
No. 18. In this squar(j is seen on1y a withered tree, an irnlicatioo, 
perhaps, of sterile land, with .two indivitluals at its side speaking about 
it. No inscription. 
No. 19. A house in the background with one person seated near it, 
and two others standing in 11is presence speaking with him. The in-
scription, which is Tarascan, rea<ls Vacanan. We have not been able 
to decipher its meaning. The village still exists. 
No. 20. We have here two· large hills arnl at the side of one of them 
a house, towards which two individuals, descending from the hill, are 
advancing loaded with bundles. Behind them is seen a bundle with a 
head unt.ler it, which may, perhaps, denote that its bearer perished 
with fatigue under its weight. · The priest on his little stool appears 
to be watching over them, as well as over another individual who is ad-
vancing towards those descending the hill. In the same picture, but 
at its lower part, is seen the same priest in an identical position. Be-
hind him is a head. Before him sta,nds an individual with the staff 
raised in his two hands, as if represe~ting the autl10rity of him who is 
.seated, or looking at two individuals, who, each provided with large 
bags, are squatting down, apparently waiting orders. In the corner, 
opposite to and facing the priest, is seen another bead. The inscrip-
tion iR lepulan, and although of Tarascan origin, we bave not been able 
to decipher it. 
No. 21. The topography of this place is identical with that of the pre-
ceding. Two individual , one of them with a lrnnlen on his back, are 
<l ·cending the mouBtain. At the foc,t of these heights is the bouse, 
aud near it the priest or chief seated on his uencb of peculiar shape, 
with an individual standing before and behind him. The Tarascan in-
cription is chururnncuo. We do not know its meaning. This village 
still exi ts. 
o. 22. The hou e appears to be bigb up; near it an individual 011 foot. 
T ward the ottom two imli viduals are seen ad vaucing towar<ls a 
third. Th lin ~ formino- the square arc interrupted in the lower right-
ban corn r, which w ~m ppo ·e indicate tlJat the Lake Patzcuaro reaches 
bi ' place. The in 'Cription r ad. metztlan. We do not kuow it· mean-
eeu a 
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head. Tlle line wllich we have foUowed from picture No. 11 terminates 
in this place, whiclJ is inscribed with tlle word tecumatla, of doubtful 
Tarascan origin arid unknown meaning. 
No. 25. Returning to square No. 11, we will see to the right two otller 
lines, which leave it for other squares. No. 25 shows a hill, and two 
human figures who are apparently descending from its summit. On 
the plain are two shrubs with large leaves, which, perhaps, indicate the 
fertility of the place, ancl it has the name purunato written, which sig· 
nifies place of calabashes (Oucumis), from puruna, calabash (Oucumis 
pepo ), and tlie particle tio, small place of. 
No. 2G. Again we have a hill with three indiv-iduals abou.t its foot. 
In the plain is seen a vegetable identical with that of the preceding 
pfoture, and a human figure at its foot. Two heads are also s_een, and _ 
the inscription reads tsichahpeto, a Tarascan word which we have not 
been al>le to make out. 
No. 27. Here also we meet with a hill. On its left side are two large 
trees in foliage, and on its right two human figures on foot, apparently 
advancing towards it. In the field are two individuals, who are evi-
<lently conversing with great animation. It_ bas the inscription chu-
nenco, which we do not unuerstand, although it is Tarascan. 
No. 28. Here are two hillsi one small and the other large. Two men . 
loade<l with great burdens are descending the latter, and another is 
going up towards them or pointing out the right road. Ou the small 
hill are seen two figures on foot, and at one side two dead trees. A 
road goes from the base of tlle small bill to that of the large one, and 
iu the valley between tlle two we read the inscription xicalvatica. We 
<lo not know its etymology. This village has disappeared completely; 
ou1y its site is known. Remains of houses and some mounds or pyra-
. ' . 
mius (yacatas) are the only things which recall it to mind. In 
some excavations made here vessels of singular construction and de-
sign have been found. We have inspected them and compared them 
with those described by George Ebers in his great work on Egypt. 
They appeared to us similar. .Axes of copper and darts of obsidian, and 
the skeleton of the buried person complete and in the horizontal posi-
tion-an attitude which corresponds to the third class and to the more 
modern mode of burial, which we have discovered and classified in our 
arcbmological investigations in l\'lichoacan. A short distance from this 
place exists the new Jicalan. Above the larger bill we reau the in-
t:.cription Minas, so that those uescencling it are miners, bearing the 
prodncts of their industry. That the Tarascans were skillful miners is 
proved by the great number of shafts, galleries, and caves met with in 
Micbuacan, and all bear evidence of baving been worked in primitive 
tim . Fre,iuently large mallets, anvils, and caves, with the remains of 
mineralR, are found there, and the walls of these excavations show un-
<lou ~ed eYi<lence of having been worked with these rude instruments. 
Tlieir kuowle<l~e of minerals was extensive, anu their idiom itself proves 
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it to us. The word ti.11amu, or tiamu,. corresponus to the geueric word 
metal. Thus they call iron phacapeti t'iamu; silver, ta.yacata; copper, 
tiamu charapeti, or red metal; tin, hoy ta,yacata, watered silver or water 
of silver; lead, pahca peti ytsi tayacata; and gold, tiripi. It may be 
seen from from this that the Tarascans almost equalled the Europeau 
of their epoch in metallurgic knowleuge. Tlle other peoples of tlle 
greater part of America supplied themselYes with metals from l\lichoa-
c-au, and if we are to heed the light afforded us by some objects found. 
in the capital of the Tarascan kingclom, the Michoacans carried their 
commerc,c as far as Nicaragua. In the seconcl session of tlle interna-
tional congress of special students of America, held at Luxemburg in 
the year 1877, Dr. Sanchez, with bold reasoning, refuted some theories 
put · forth by M. de Hellwald regarding native copper. A short time 
ago a plate of native copper, weighing 6 arrobas (150 pounds), was ex-
tracted from a mine, and frequently pieces of different sizes are found 
in almost all the numerous mines of tbis metal in Michoacan. In atl-
dition to the objects of wrought copper in our posses8ion extracted from 
ancient tombs, we preserve a fragment of native copper, found in a tomb, 
carefully wrappeu iu cotton and covereu with small fragments of car-
bon. Frow what we have investigated regaruing the mineral wealth 
of Micboacan, we dare to affirm that it is in this branch the ricbe ·t 
State of the whole Republic. Finally, we will state that in an ancient 
sepulcher we find a small vessel full of native cinnabar. 
No. 29. As in the preceding ones, the hill is seen in its middle part. 
Two men are advancing towards it anu ascencling. On the oppo ite ide 
is another human figure stooping onr, as if examining the ground aud 
searching for something, perhaps some metal. At the base of the hill 
are three heads, and the inscription reads Apahtsingan, the name of a 
village which still exists and of unknown etymology. 
No. 30. In this square without an inscription we see only two human 
figures walking at a distance and in different directions, and orne with-
ered trees-a ign of vegetable st rility ancl perhaps of miueral wealth. 
No. 31. Ouindo, place 9f the bird; from cuin, l>ircl, and do, place of. In 
this quare is depicted a hill divided bs a large ravine, made by thewater 
which de cen<l from its brow. Towarcl, thi ravine arc advancing two 
men, who appear to be examining it attentively. It was the cu t m 
mong the ancient Tara can to examine these ravine , either to ·earch 
the ·and brought down by the water an<l. to ·eparate tlie gold du t from 
i r t if the flo d had uncovered auy mine. At the foot of tb hill 
ar ~ tbr h a<l.·, an<l an ther figure i en on the ide oppo ite to tll 
m nti n cl. 
u ,· hill are two human figure·, one of wllom i intro-
haul iut tb ground lmutiu rr for ometbing; the ther ha 
an l i att ntfr J , xamiuicg om tbiag cont, in d 
11(}, re, two b a<l.·. 'Ih in ·cription i temexio. 
h r a hilJ au two fi,rure iu exa ·tly tlle po iti n a 
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iu square No. 31; the third is found seated, and the three beads are 
likewise in the same position. It has no inscription. 
No. 3<:k Here also is a hill, and at its left is seen an individual ad-
vancing on foot tow~mls two others walking in an opposite direction. 
The inscription reads xiw1-ttlci, a word of Tarascan origin, but of in-
scrutable signification. 
No. 35 This last square appears very interesting to us, for it clearly 
shows tlie occupation of tlle Tarascans as miners. The two hills seen 
here evidently contain the beginning or entrance of two mines. On the 
opposite side a human figure is dig6'ing with an instrument after tlte 
manner of a crow-oar, and another party is already loaded from the 
same ·point with a bundle, which perhaps contains metals. In front of 
him is seen a person on foot, and in a very strange attitude. Another 
individual is walking rapidly towards him or the mine. This square 
bas no inscription. · 
The above must not be considered strictly as an explanation, but sim-
ply a statement of the ideas which our lVlichuacan studies have sug-
gested to us on examining the painting. Against the prehistoric an-
tiquity of the painting has been urged, First, the presence of the inscrip-
tions; second, the construction of the houses and churches which are 
painted in some of the squares. With regard to the first we have replied, 
and shall add here, that the same thing is seen in genuine Aztec hiero-
glyphics, and of the second we said that the houses were sometimes drawn 
by the same person who wrote the inscriptions. There is no doubt that 
these are both posterior to the Conquest, for, according to a manuscript 
in possession of our learned and distinguished friend Senor Don Joa-
quin Garcia Icazbalceta, entitled" Description of Tidpitio by its cor-
regi<lor, Pedro de Mouterdeoca, September 15, 1580," (original 21 pp., 
text illustrated by two small figures), we know that the dwellings of 
the Tarascans hau. a very different form from those q.rawn in the map 
or linen of Jucutacato. 
'1.11.10 third observation is touching the relative correctness of the 
figures arnl touclliug certain shades seen in some of them quite superior 
to those of native origin. We know 1itt1e of native Mexican painting, 
for, at a distance from tl.Je capital, we have scarcely learned the names 
of tlrn '' Eo<lice Vaticauo," of Kinsboroug, of Aubin, etc. We have 
Reen something of the Mendocino, of the "Tira del Mus<;o," of the "Pe-
r, grinacion dcl Valle," aml tlte atlas of Padre Duran, and we note the 
Rnperiority of execution in the linen of Jucutacato. 
This prrjndiced us for some time, but we remember what Acosta La 
Rea and Beaumont say about the great ability of the Tarascans for 
mannfacturiug mosaics of feather; aud, according to those who saw 
tlJem, there is a choice of colors and consequently middle tints, shades, 
etc. If they made these in a masterly manner, why can we not believe 
tlJat in their paintings they tried to imitate in some degree what nature 
taught th ,m aml obliged them to perform ? 
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We notice that Beaumont, a diligent investigator of the Michoacau 
antiquities, notwithstanding that he was well acquaiuted with the chron-
icle of Padre La Rea, makes no reference to this painting. 
Having the second part of the original manuscript of the chronicle 
of Michoacan in our llossessiou, we have compared what he cal!s map · 
with the original of the Jucutacato drawing, and have always found 
the latter superior in execution. To give any value to such compari on 
it would have been necessary to have the originals from which Beau-
mont copied, for he confesses that those in his original manuscript are 
transcribed, and perhaps not very faithfull.Y, according to our view. 
Our friend the learned Senor Ohavero, referring to this painting in 
the appendix to the work of Padre Duran (vol. n, p. 101), and before 
he knew of our photograph of it, says: "Larrea, in his Uluonicle of 
Micboacan, an extremely rare book, says that the Tarascans preserved 
in the town of Oucutacato a hieroglyphic drawing of their journey." 
Senor Arozco y Berra, judging Beaumont's geographical drawiug , 
a::,sures us that "they are material representations of the deeds, draw-
ings and not writing, probably the exclusive work of painters after the 
conquest. (Vol. n, page 596, of his Ancient History and History of the 
Conquest of Mexico.) Senor Riva Palacio, in the second volume of 
"Mexico across the Centuries," (p. 31, note), concludes that'' these pic-
tures were made some years, though very few, after the arrival of Cris-
tobal de Olid," etc. We'wisbed to anticipate the earlier opinion , in 
order to judge if this is properly a hieroglyphic. Senor Orozco J1 Berra 
anu Riva Palacio neither know nor refer to this linen. Seilor Ollavero 
was actually acquainted with it, and already calls it hieroglyphic in an-
ticipation. Does it then merit this name~ We believe that it doe,. np. 
posing that it does, how shall we <listinguish it from tlie other With 
the name Kiriologic or figurative.* Witli regard to the opinion, of 
Senors Riva Palacio and Orozco y Berra, leaYing out the hou 'C and 
in criptions, we consider them inapplicable to tliis lmen drawing. 

























ON SOME SPURIOUS MEXICAN ANTIQUITIES AND THEIR 
;RELATION TO ANCIENT ART. 
By WILLIAM H. HOLMES. 
In order to place arcbmology in America upon an entirely safe ba~is, 
there should be ll, most searching scrutiny of the art materials upon 
-which the work is based. lt has been rather too customary in the past 
to lump arclueologic materials together without much attempt at dis-
cri ruination. Pure indigenous art has not been carefully distinguished 
from mixed art, ancient from modern art, and real from fraudulent art. 
To be sure, tlistinctions are not always easily drawn, and it is not at an 
surprising that on some pages of our pioneer work we :find many in-
congruous elements intermingled and employed to illustrate indigenous 
culture. In many parts of Spanish America the conditions are exceed-
ingly mixed, as three hundred years of miscegenation have passed by 
almost unobserved by science, and in the districts settled by the French 
and the Englisu, the confusion, if not so great, is h~rdly less perplexing. 
In undertaking a discussion of this subject we need to distinguish at 
]east four classes of archmologic materials: First, native art, the out-
growth of aboriginal effort and a<lapted to aboriginal ends; it may be 
either pre-Columbian or post-Columbian. Second, mixed art, in which 
native and foreign elements are combined in the legitimate practice of 
art; such art results from the close association or actual intermixture 
of distinct races, and being perfectly normal, and illustrating an oft-
repeated phase of the development of culture: it repays careful study. 
Third, exotic art, examples of which become associated with the native 
art through trade or other accidents of contact, and which, owing to our 
lack of knowledge, are liable to be taken for native work, thus leading 
to error. Fourth, a most pernicious group of products executed purely 
for commercial purposes, which are imitations more or less perfect of 
interesting or .valued classes of art products. They are made by Euro-
peans for trade with the natives, by the natives for trade with the 
whites, or either by Europeans or natives for the purpose of deceiv-
ing collectors. They are absolutely without value to science, and if not 
careful]y distinguished from genuine work are capable of doing great 
injury. Passing by for the present the abundant materials of the three 
fir, t-mentionecl classes, I shall in this paper present some remarkable 
xarnplrs of the fourth class encountered in my studies of ancient Mex-
ican art. 
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Spurious objects are executed in wood, stone, and metal, and experts 
of no mean order of talent ply their trade -within the valley of Mexico. 
One reproduces ancient" instruments of music~ the curious teponaztli, 
for example, in worm-eaten wood and with surprising cleverness; an-
other forges articles of bronze and copper in divers well-known, as well 
perhaps as heretofore unknown, forms; whilst many carve in stone, 
rivaling the ancient lapidaries in shaping even the harder forms of 
quartz. Names of a number of makers could be given and illustratious 
of their work could lJe obtained from scores of collections. Three-fourths 
of the objects of copper aud perhaps one-third of those of stone now found 
n American collections are frauds. 
Of all the materials, however, clay is the most extensively used, anu 
on account of the ease with which it is manipulated some very curious 
and remarkable developments have taken place. The enterprising 
potters have not confined themsel ms to the copying of actual antiqui-
ties, but, following the natural bent of their genius, new forms have been 
invented and repeated until a family of frauds exhiqiting a separate life 
and development bas come into existence. 
In Science~ of February 19, 1886, I called attention to some examples 
of this class of work, but not wishing to hurt the feelings of those who 
had given it a place in their collections, or who bad published speci-
mens under the belief that they were important relics of ancient art, I 
ctid not trim closely; .but the hint uid not make the impression I bad 
intended, and I propose now to push the matter a little further, and to 
extHH.1-the range of illustrations of dangerous specimens. This work 
js not undertaken in the spirit of a mere critic. ·on tlle contrary, fact 
lJave been suppressed. and statements and forms of expression ba,ve been 
modified in order that, in the correction of rapidly growing errors, all 
personal friction should be avoided. 
In classifying the ceramic products of Mexico in the U. S. National 
Museum, I found it neces~ary, at the outset, to eliminate tu.is cla~ of 
excrescences, but not caring to make innovations about which there re-
mained a doubt, I concluded to wait until I could pay a visjt to Mexico, 
an<l in 1883 I bad the good fortune to spend a short time in tlJat country. 
I found the class of works here referred to given an important plac in 
the ... ational l\1u eum there, and I was much perplexed thereby. It 1 
not , urpri ing that the arcb&ologists in the United States or in Europ 
'houl<l make mistake in interpreting this work, as they have to tak 
th word of un ·ci utific collector wbo rely upon the statements of na-
tiY d al r · ; but it i · ·trange that l\1exican cholars hould so long 
ba,· P ~. 1 tb work by without remark. Profe sor Mendoza i aid 
Ji , v ·pr ·. : d tb opinion that it houlcl he classed a ordinary do-
m t1 • .. z · rnr tbu implying tlJat it probably con tituted a nor-
111' l f ·a ur ·of .. f •.·ic, n ar m-i~inatincr in tlle di ·tant 1m:t and extend-
. 1 ' mg' th· pr . <·nt. Tlii.- wa.· a ratl.Jer easy w y of dealing wi h 
J:ro ·klel111 r t, . I ·it·o To-!lay. Lon<lo11 1 :J, pa~e 17 . --
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the matter, but it was not all that science demanded, and I undertook 
to examine into the subject more closely. 
In the first place, let me call attention to one of the fundamental prin-
ciples of art growth-a principle which must be understood by the ar-
cbreologist who would te~t the authenticity of unidentified relics of 
primitive art, and draw the line between the normal arnl the abnormal. 
Every proper product of the shaping arts is intended for some normal 
use. In indigenous work, vessels made for use in the domestic arts are 
suitable to that end; those made for ceremonial purposes are adapted to 
that end, and are embellished with symbols suitable to their office. They . 
are in all cases exactly what a·natural indigenous growth makes them. 
Forms are not interchangeable and embellishments, especially those of 
an ideographic character, are not used indiscrimiuately as long as the 
art is in a normal conditiou. The Aztec race, and each native race as 
well, had distinct groups of ware devoted to the peculiar ceremonies ia 
which they were employed. As soon as the religious observances were 
interfered with by the conquerors, the particular function of each class 
was lost, and in a short time forgotten. Tl.le art of vessrl-making went 
on, but umler very changed conditions. All symbolic forms and embel-
lishments fell into disuse. Indigenes, wllo still secretly held to their 
old beliefs, understood syml>olic forms; and perhaps understandingly 
repeated them, but with the great mass, vessels cease<l to be more than 
meaningless utensils. Now many of the modern vases which I class as 
spurious products are remarka.ble in shape, and are profusely bedecked 
with strange figures or devices, such as are, in a normal primitive state 
of art, universally and exclusively symbolic; but the modern Aztec of 
the valley of l\Iexico does not understand the ancient mythology. It is 
not to l>e supposed that be attaches any sigui:ficance whatever to the 
forms of vases or to the symbolic figures and ornaments of ancient times, 
and if be reproduces them they can not be more than mere copies. Bnt 
wliy should he copy them f Not for use, for neither vases ·nor symbols 
are adapted to any use. The simple truth is, that tlrn mani1facture is 
exclusively for trade, and the objects have a market because they are 
thought by foreigners to be old, or to be copies of the ancient, and for 
no other reason. 
Antique objects lwgan many years ago to Lave a value in money au<l 
tlrn Aztec potter was equal to the occasion.* Ile bas filled tlrn mu-
seums of two continents with works whicll are not legitimate products 
of Aztec art. The pottery utilizeu by his people-the modern l\Iexi-
cau -is a very different affair indeed, as a glance at the water-bottles, 
* Desire Charnay,:who learned, through rather unpleasant experieuce, the true nat-
ure of thi1:1 ware, writes as follows in his recent work, Les .Ancienne11 Villes du noveau 
monde, page 36: "The fabrication of these pieces goes back as far as 1820 or 18:ZG. 
This grand hoax wrui concl3ived in Tlateloco street, ancl tu fortuuate inventor must 
havo made bis fortune thereby, to juuge from tho immense number of vases uispersed 
l>y him. Most of the mnseums are iufostod l>y them, to say nothing of private co~-
lections." 
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the chocolate sets, and the multitude of homely but useful forms will 
amply show. 
But the remarkable fact is that the vessels of which I speak are gen-
erally not copies of antique forms. It is possible that the manufacture 
began by the copying of actual specimens, but few originals can now!Je 
identified. The resemblances to the antique are slight and vani h 
under closer scrutiny . .A careful study of the array of examples at hand 
shows that the makers are fancy free and that little attention is paid. 
to antiquity save in the sembla·uce of age so skillfully given. In con-
sequence there is a lack of any fixed sty le of ware or range of forms; 
each generation and each maker produces distinct classes of results 
1:fased in a measure upon what has gone before. 
It is stated by persons who have had occasion to try the experiment 
that all kinds of ware are imitated with equal ease, that one has but to 
go to these obligfog artisans and say what he wants and how much, 
and it is clone. I observe, however, that there are decided limitations, 
that brilliantly polished and colored work is rarely attempted aml tllat 
decoration in the refi~wl colors and enamel-like slips of the ancients is 
quite beyond the reach of the moderns. The great body of the spuriou 
ware is unpainted and is either finished in black or dark brownish hue1:1 
or is of the natural tints of the baked clay. · The walls of vase.' are 
heavy and the whole effect is rather clumsy. The entire surface is u u-
ally covered with ornamentation consisting of figures and devices in ro-
lief, or in the round, or of intaglio patterns. The latter are made by in-
cising the soft clay, or by the application of stamps. The attached fig-
ures are usually formed separately in molds and afterwards set into their 
places and neatly joined to the body of the vase. The molds, au as ort-
ment of which forms an essential part of the potter's outfit, are in many 
cases made from autique specimeus. After finishing, the vases are pre-
pared for market by burial for a short time in the moist eartlJ, or more 
frequently perhap , by simply washing tbem with a tlliu solution of clay. 
The clay is afterwards partially wiped off, leaving the incised lines aud 
depre sions filled with the light-colored deposit. 
I am peaking mainly of va es, but it should be ob erved that all 
cla es ofobject are produced and rrproducec.J, vase , statuettes, pipe', 
wbi tle , spindle-whorl , calendar-disk , stamps, etc. Large statuette 
r reat u a are the va e , and examples are given fartller ou. Work 
f th latter cla · rar ly app ar in ancient art independently of va, 
T_h Y ar. u ually ex cute 1 in tone. Le s important object , mall and 
,' lllllll p1 , are v ry g n rally formed by pres iug the clay into bal-
l w m l<l.·, b ·au ·e appar ntly tbi i the ca i r method of fabrication. 
r h' mold· ar mad from origin, 1 pi cesr cov red fr m ancient sit and 
~h ·opi : _ar ft n xcell nt an v ry difficult to di ti11gui h from ori r. 
111 ~ l:. I 1,· 1~ : ' ·la: . f ohj ct procluc cl chi fly by free-hand mod-
hug h' t ·ah_£ r att ntion lJ r a.· th · lone cli play tlie t ndencie 
f ru nm a applied to tlii , nov 1 brnncll of art. 
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Vases of a variety much affected at the period of my visit by leading 
makers at San Juan Teotihuacan consist of an upright cylindrical body 
mounted upon three legs and surmounted by a conical lid. They are 
modeled without a wheel, in dark clay, and bristle with a superabundance 
of figures in high relief which give a castellated eflect. Plain or flat por-
tions of the surface are ruuely polished and are generally well covered 
with incised or indented ornaments. This ware may be purchased 
at any of the relic shops in the City of Mexico, but can be had at much 
lower rates at San J nan. Iu passing back and forth by rail, I found 
that each train was met at Sau Juan by one or more of the venders, who 
were careful to expose but a limited number of pieces. Wishing to 
secure an example, I waited until the train was moving off, when I held 
out a silver dollar and the vase shown in Fig. 1 was quickly in my pos-
session. The price asked at San Juan was $5, and in the City of Mexico 
FIG. 1.-Dark vase with licl, made at San Juan Teotibuacan; height, 11 inches. 
it would have been three times that amount. The dealers do not hesi-
tate to as8ign definite localities to the "relics" and to give circumstan-
tial accounts of their discovery, notwithstanding the fact that no such 
ware is ever found in the locality. One of the National Museum pieces 
is sai<l to have been discovered by workmen in digging a well, 52 feet be-
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neath the surface of the ground, and anotber, a lithograph of which ap-
pears in the Zeitscbrift fi.ir Etbnologie for 1882, is reported to have been 
found in an ancient cavern near or beneath one of tbe great pyramid . 
Two of the most clever workmen, as I am credibly informed, have tlleir 
shops just outside of the ancient city. Examples of other varieties are 
Fig. 3. Fig. 2. Fig. 4. 
Frns. 2, 3, and 4.-Vases in dark clay, made at San Juan 'l'eotihuacao. 
presented in Figs. 2, 3, an<l. 4. The form shown in Fig. 2 is a fat'orite, 
and with slight modifications is produced in numbers. Fig . 3 and 4 are 
more rare. In the latter a serpent with flattish l)O<ly forms the hea,J. 
FIG. G.- · e iu brown clay, made at an Juan 'reotihna.ca.n. 
f • 1w1· · 11ag ~-ho. .·tr ng-1 • m <1Plr<l Yi,'< f:; appears up u lie 
ft h · \'a. ·. ' 1t ! li1l of t hi. pi ·ee wliieli i~ hit1 kn b tll head-
rmo ntc b · a coil· l · 1rpe11 . Th ·e coiled-serpent li<l are 
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found in many collections, and. being separate<l from. the vases to which 
they belonged are esteemed as valuable relics. 
A characteristic specimen, decorated with interlocked serpents and 
with heads of men aud birds, is shown in Fig. 5. It is rudely made of 
brownish clay and is rather recent work of the San Juan makers. 
I must not omit mention of the manufacture of calendar disks in clay, 
although I cannot say positively that they are made at San Juan. These 
objects are often used as lids of vases, as in the example presented in 
Fig. 6. They are generally made to resemble more or less closely 
FIG. 6.-Small cylindrical vase in black clay with calendar lid. 
the well known stone calendars and are executed in dark clay. 
The conventional figure seen upon this vase is the imprltsRion of one 
of the we1l-know11 stamps fouml plentifully fo Mexico, and supposed 
by the modern potters to have been used by the ancients in a similar 
way. But a careful examination of the ancient ware indicates that 
there is little warrant for this assumption. · A curious piece-a cla.y 
calendar about 15 inches in diameter and evidently quite new-
was recently brought by Dr. E. Palmer from Guadalajara, Mexico. 
It is of a species wholly distinct from specimens found in the valley 
of Mexico. This discovery indicates that the business 'is extending. 
Whether or not the State of Jalisco, in which Guadalajara is situated, 
has furnished any example of ancient calendar peculiar to the region · 
I can not say. 
A great variety of statuettes are made at San Juan, and copies of 
the peculiar little antique heads, for which the locality is noted, are 
reproduced in great numbers. 
Vases and. other art,icles of somewhat different and oftAn remarkable 
styles are more frequently met with in or near the City of Mexico. They 
also may be made at San Juan and elsewhAre, but since the potter is, to 
ome extent, migratory, the exact locality is of little consequence. They 
are of a browni h uncolored clay, or are fi.nislied in strong glistening 
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black. Iu form and detail they are often novel, and notwithstanuing 
the fact that no such models have come down to us from antiquity, 
hawkers and dealers find a ready sale for them. The vases are gen-
erally large and upright, and are co-vered with embellishments pretty 
much as those known to liave been made at San Juan, but t~e intaglio 
figures are more frequently indented or stamped tlla,n incised. One 
variety is distinguished by a, series of whistles which encircle the rim 
or are attached to the neck or body. The mouths of the whistles are 
sometimes obscure and are ranged about the rim, often in places diffi-
cult to reach with the lips. The whistles are modeled roughly after 
ancient forms, and usually the bulbous body, which contains the air 
chamber, is modeled to resemble a human face with distended cheeks. 
I present a typical but rude example in Fig. 7. 
FIG. 7.-Rude vase in brown cla.y, with whistles attached. 
Some pieces are very much superior to tllis, and belong to a better 
period of the manufacture or are the work of superior artists. It is 
possible that such vases may not all uave been made with the i<lea 
of deceiving, and tliat their intrinsic beauty was sufficient to secure 
them a market. :r o satisfactory estimate of tlleir age can be formed, 
Y t I believe tliat very few persons having any knowledge of such mat-
ters will venture to call any of them antique. 
The pi cc sbown in mg. 8 i preserved in the Mexican Museum, and 
j , not only v ry pr t ntiou , hut has many points wortl1y of admiration. 
t i. nnn ual1y 1, horat<', and is unique in having olh a lid and a 
· ll <l , tal or Rtan<l. Th lid ii-; h 11- hap cl arnl the neck js ncircl db 
: R ries of whi · l ·; the mouth-pi c , · of thes appear a narrow lit 
on th upper snrfa f th rim of the v . l and tl10 , ound ltol 
h ~ ·e. r mouth, of th fa• , whi ·h form the bo<l.Y of Ile 
;t, il •<l d , cription i. nnn ce ary, as th cut conYey , 
v r · · mpl t , i,le, f th w rk. Th olor is foat of ordinary lmrnt 
cl,_, · , ~Hl 1h J , nrfa<' i · Jiar<ll • tarni ·h <l by age. .A.:i illu tratiou f 
tln 11 , rn · JI 1hli. 11 ·<l l> • Ch, may in th rth Am rican vi w. 
II· · Ir · · th , opini 11 tlH t, it i.' not, n ·i nt. n me fit charac-
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ters it recalls the art of the period of degeneracy in Aztec art that fol-
lowed the conquest, and which is shown to good advantage in some of 
the codexes published by Kingsborongh. 
FIG. 8.-A large elaboratel,v em-
bernshed whistle-vase in brownish 
clay. Whole height about 3 feet. 
FIG. 9.-A pitcher-shaped vase in light-
brownish clay. 
Many of the more recent examples are very poorly constructed and 
fall to pieces in handling. As a result it is readily discovered that 
partially hidden portions of tlte surface are quite new, being wholly 
unaffected by time or by the artificial a.ging given to the exposecl parts. 
This group furnishes many pieces copied from, or rudely imitating, 
modem European products, such a.s pitchers, soup-tureens1 etc.-forms 
not known to_ the pre-Spanish aborigh1es. .An example owned by the 
Mexican Museum is iilustrated in mg. 9. 
A similar piece representing another variety of ware is given farther 
on. 
Statuettes are numerous, but are generally ruue. So coarse are the 
mor recent one., and so unlike Aztec art, in every essential cµaracter, 
328 PAPERS RELATING TO ANTHROPOLOGY. 
that no one having a wide knowledge of autiquities could be deceived. 
They are the work of children or of extremely ignorant persons. Not-
withstanding this fact, hundreds of pieces are found in our museum . 
They are not worth reproducing here. In past years some better work 
was done so far as execution is concerned, and it would appear that con-
siderable attention was paid to the imitation of antique forms. A few 
examples sent from Mexico Reveral years ago are now in the Museum at 
Washington. Characteristic forms are given in Figs.10 and 11. The e 
are types of forms most frequently imitated. 
FIGS. 10 nod 11.-Statuettcs in brown clay. 
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The .work, aithongll for a rude people pretty well clone, is extremely 
meretricious, and in conception and execution has but a very distant 
relation to pre-Columbian Aztec art. 
PIG. 12,-L:uge :figure in dark browni1,h clay. Height, 39 inches. 
One variety of tlli::; suspected ware, as already mentioned, is :finished 
in a jet black; highly polished surface, and furnislles some quite pleasing 
pi ces. The best example jn tue Mexican Museum is shown in Fig. 14. 
The same hands l1ave modeled the heavy pitcher-shaped vase Hlus-
trated in Fig. 15. 
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These pieces, although certainly comparatively modern, are less J?ere-
tricious than the palpable frauds. 
', \ \ 
FIG. 14.-Black, well-fini1-hed vase, with lid. 
FIG.-lG. Pilcbcr-shap d vase of !,lack ware. 
Tha tlli. We r clear. 
'Mn h 
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back a number of showy pieces, now in the U.S. National Museum, but_ 
so far as I can learn we are left in uncertainty as to whether this officer 
actually saw them exhumed or whether he took the word of some native 
collector. Dr. Charles Rau, relying upon the statements furnished by 
the collector, published cuts of some of them in his "Collections of the 
National l\:Iuseum." 
By reference to Fig. 16 it will be seen that these pieces are highly 
ornate and that although they are soprnwlrnt clumsy, they show con-
siderable skill in construction and finish. The plastic ornamentation 
consists of a heterogeneous collection of figures and ornamental ele-
ments thrown together apparently without reference to origin or signif-
FIG. 16.-Large ornate vase in black clay. 
icance, and by arUsts wholly ignorant of the true nature of ancient art. 
The maker bas bad in bis outfit an assortment of molds made from 
little figures, picked up here and there throughout Mexico. By press-
ing bits of clay into these, casts arc made which were afterwards at-
tached to the bo<ly of the vase in such positions as fancy happened to 
dictate. A serpent was added here and a bird or a lizard there and 
the work was :finished by polishing with pebbles and indenting- with 
little stamps. These -vases have been attributed to the Zopotecs, but 
they bear lmt slight resemblance to tlrn we11-authenticated work of that 
people. In Zopotec art, a vase is embellished with the figure of a single 
personage and the syrn bols proper to Lim, lmt in tl.lis bastard a.rt, images 
nll(l symbols of the whole Mexican pantheon are crowded upon a single 
piece. 
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A multitude of :figureens of greatly varying sizes are made in this 
variety of ware and are sold at from a penny apiece up. Tlrn bead is 
often made into a whistle, the mouth-piece being in the top of the head 
and the sound hole in the· mouth. Fig. 17 represents one of the very 
worst examples of this class. It is quite recent. 
FIG. 17.-Pigurinc in black clay with a whistle in the bead. 
Some very pretentious pieces in black, well-polished ware come down 
from past years, but in all cases they lack authentication. A rather 
remarkable example, reproduced in Fig. 18, is figured in '' Collection 
of the National Museum." It is a sitting figure, purporting to repre-
sent some great personage or deity. It is fifteen inches in·beight, and 
is preserved in the U. S. National Museum. 
Ancient carvings of the serpent, especially of the rattlesnake, are 
very common in Mexico, and the subject is a popular one with modern 
imitators. It is true that antique examples in clay are preserved to 
us, but they are quite rare, whereas the spurious ones are to be found 
ev rywhere. I could point out several other classes of fraud , but I 
confine my efforts for the present to tlie illustration of the one great 
family. 
~'raudul nt work in wood, tone, and metal, although assuming con id-
erabl imp rtanc , i limited for tlrn most part to the copying of actual 
original . In n i h r of the e material does ~ group of new form ap-
p ar to b, v ri . n with uffici nt individuality and con i tency to per-
1 tnat it: lf indep n<l. ntl - of I gitirnate art. 
I bav n Y n , t 'm t d to id ntify th thousand of copie in clay 
f g uuin r Ji·. n w ,·pr •a<l br adca t v r the world, but my illu -
trati n r I Ii Y • ufli i nt iu numb r an<l. variety to enable ar-
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chreologists to identify many of the most dangerous classes of objects, 
and my declarations are, I hope, sufficiently strong to put all collectors 
upon their guard. 
Fm. 18.-Large image in lJlack clay. 
And now iet me recapitulate briefly some of the arguments brought 
against the genuineness of the great body of the wares deRcribed as an-
tiquities and as products of legitimate art. As a class they are post-
Spanish and comparatively recent. That they are extensively made to-
day is easily proved. A critical examination of the internal evidence of 
many specimens reputed to be antique demonstrates their newness lw-
yond a doubt. A. few pieces only can stand the ordeal of a thorougu 
examination. In reganl to these there is an absence of sufficient posi-
tive information to condemn them as frauds, but an inquiry into the 
nature of the negative evidence is instructi ~e. In tlle first p"Iace, uo 
single piece has a pedigree, no one bas a well-authenticated locality or 
is known to have been found, so far as I can learn; in a position to lead 
us to suspect it of any considerable antiquity. Again, no ware of its 
class, whole or in fragments, is, to my kuowledge, found. upon any au .. 
cient site in Mexico or elsewhere. It uas tlierefore absolutely no place 
among antiquitil's, and lrns but sHgh t affiuities witlJ auy known class 
of antiquities. It is not Zapotec pottery, as the land of the Zapotecs 
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yields none such. It is not Toltec, as the sites of Toltec cities furnish 
only their own fine wares. It is not ancient Aztec, for I have shown• 
that on the site of the Aztec capital, the ancient Tenochtitlan, a series 
of deposits filled with relics of all ages contains no such ware. It is 
not modern Aztec, as it is not used by the Atzec people; anu finally I 
may say, without fear of controversion, that uo matter where or by 
whom made, it was as a rule not intended to be used at all, excepting 
as abait for the gulliple collector. 
The decoration is in the m:;iin un-Americau in cllaracter and in exe-
cution, it is incongruous aud wholly meaningless. The greater part of 
these products have absolutely no place in legitimate art and should be 
nameless in the discussion of archreology, save in so fa.r as naming is 
necessary in branding them as spurious. 
Arguments which seem sufficient to me may not be strong enough to 
convince others of tlle correctness of my position, but there is such 
pressing need of clearing away much useless and harmful debris that r 
make these strong assertions hoping, if I am wrong, that some ambi-
tious student may be spurred on to a closer definition of t.he true line 
between the normal and the abnormal pllases of Mexican art. 
* Transactions of the Anthropological Society, Vol. Ill, p. 6H. 
EARTHWORKS AT FORT ANOIEN~, OHIO. 
By W. M. THOMPSON, F. R. A. S. 
These earthworks are supposed to have been constructed long before 
the red man obtained possession of the country. They are situated on 
the east bank of the Little Miami River on the top of the hill and about 
one-fourth of a mile east of the little railroad station, by the name of 
Fort Ancieut. It is the strongest, largest, and most important of the 
defensive works of the extinct races of the continent, and is probably 
better known than any other in southern Ohio. 
To all appearances the long mounds were used during some ancient 
war for breast·works, while the conical-shaped oues 1n, m, m, were prob-
ably the ones used for picket or signal stations. 
Ju the vicinity of these earthworks, known as the Old Fort, there are 
_ several groups, all of which are well worth a visit. 
A few of these mounds have been dug into1 and ·bones, various stone 
implements, some pottery, and bronze or copper axes, etc., found. 
While some workmen were digging a cellar near these mounds, they 
came to a pavement of brick or pottery about 8 feet under ground. 
That theRc mounds were built at a remote period is evident, for on many 
of them trees more than 7 feet in circumference are found growing, and 
bow many more have attained their full size and then fallen to decay, 
it is impossible to say. 
The extreme length of these works in a direct line is qnito ;) miles, 
but by following the various angles of the wall they would no doubt 
reach (in a direct line) the length of O miles Qr more. 
Both tumuli and mural remains of these extinct races of mound-
builders (probably) are found in almost every portion of this county 
(Warren). Several skeletons have been unearthed from various mounds 
in this (Warren) county. Five were unearthed two years ago from one 
mound. 
The following description of this remarkable work is from Archreologire 
Americanw: "The fortification stands on a plain nearly hm'izontal, ahout 
~36 feet above tbe level of the river, between two branches with very 
steep and yery deep banks. The openings in the walls are gate-ways, 
B, O, D, etc., the plain extends eastward along the State road, nearly 
level, about a half mile. The fortification on all sides, except the east 
and west where the road runs, is surrounded with precipices nearly in 
the shape of the wan. Tim wall on the inside varies in its height ac-
cording to the shape of the ground. The outside being generally from 
8 to 10 feet, but on the plain it is nearly rn½ feet high." 
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In a few places B, D, the openings appear to be washed away in 
gutters. At about 20 poles east from the gate througll which the State 
road runs are two mounds, M' M", about 10 feet 8 inches in heigllt, 
the road runuiug tlJrongh them n(-'arl_v t'q 11idish111t from e:rnl1 otlwr. 
From these mounds are gLLLters ruuaiug 11carly uorth a11d south, tllat 
appear to be artificiaJ, and. made to corumn11icate with the branch 011 
ach side. Northea t from the mound, on tbe plain, are two road:, 
about 1 pole wide, el vated about 3 feet, and which ruu nearly parallel 
a.bout one-fourth of a mil , and then form au irregular semicircle round 
a, ·mall mound, JJI. N ar the south we tend of the fortification ar three 
·ir ul r r a<l , b twe u 30 and 40 poles in length, cut out of the pr ci-
pi · • w u th wall and the river; the wall i · made of eartlJ . 
,,. ral of tlle:e op nino- have cvidcutly bee11 oc •a ioned by the 
wat r whi ·h l1acl · 11' ·t d on tlJ • in. ide nutil it ornrilow·ecl the wall, 
an 1 wor it · lf' a pa ·.·ag . 
In , 'Y •ral h r vla · h ,rnlls migllt n ver l.lave b en completeu, 
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as at b. The three parallel roads A, near the south west end of the 
fortification appear to have been designed for persons to stand on and 
a,nnoy those who were passing up and down the river. The Indians, 
as I have been informed, made this use of these roads in tlieir war with 
each other a'nd with the whites. 
Whether these works all Lelong to the same era and the same people 
I can not · say, tliough the general opinion is that they do. The two 
parallel roads outside the fortifications running from two mounds north-
west are very similar to modern turnpikes, and are made to suit the 
nature of the soil and make of the ground. 
If the roads were for foot-races, the goals from which the pedestrians 
started or around which they ran and the area which these parallel walls 
inclose, smo.othed by art, might have been the place where games were 
celebrated. 
As another proof of the great antiquity of these formations, we would 
call attention to the fact that the deptll of the soil is the same on the 
mounds as it is 20 rods distant. This is one of the strongest evidences 
of the age of tlle remains. These works are located in a populous dis-
trict and are very accessible, being almost within a stone.'s-throw of the 
station on the Little Miami Railroad. They have been less obscured 
by cultivation and occupancy than most works of this class. 
A thorough aud systematic exploration of these works is, however, a 
desideratum. Recent examinations go to show that such explorations 
w9uld be rewarded by discoverie8 which wovl<l give to theories of origin 
and use a much better foundation than they have hitherto bad. 
· N 0'I'E.-O11 earth-works at Fort Ancient. The enduring parapet still 
tracing the brink of the precipice presents only a broken outline of 
ruined strength. The location of this work in its details proves it to 
have lJeen one of the most perfect in the world. An immense tree which 
grew upon tlie parapet fell where it grew; the rings which iudicated its 
growth were counted some years ago, and showed it to he five hundred 
years old. It is about 230 feet above the level of the river (Little 
Miami). 
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ON CERTAIN PARASITES, COMMENS.A.LS, AND DOMICILI-
ARS IN THE PE.A.RL OYSTERS MELEA.GRIN..JE. 
By RORERT E. C. STEARNS, 
The presence of nodules or tubercles on the interior surface of the 
shells or valves of lamellibranch (bivalve) mollusks is of frequent oc-
currence. These excrescences are nacreous or otherwise, according to 
the character, in this respect; of the shell in which or upon which they 
occur. · They are found alike in fresh-water and marine species. In the 
pond and river mussels ( Unionidre ), they are chiefly due to interior 
causes; in marine forms, like the cockles (Cardium), mussels (Mytilus), 
the scallops (Pecten), etc., these formations are generally traceable to ex-
terior causes. It is often the case that specimens of the large scallop of 
the New England coast (P. tenuicostatus), are so burrowed into by a spe-
cies of sponge-( Clfona sulphurea) that nearly the entire inside surface of 
the valves will be roughened with sharp, thickly-set pustnhe. 
So, too, with the beautiful pecten of the west coast, P. hastatus, com-
mon in certain localities in Puget Sound. Fully one:half of the speci-
mens obtained by the dredge are so defaced by the ra_vages of a simiJar 
species of sponge as to be of no value. 
We sometimes meet with these nodulrn in the shells of marine gas-
tropods, notably the Haliotidre, popularly known as Abalones, or ear-
shells. In all of the marine svecies in which these nodules occur it 
will usually be found that the substance of the sliell has been bored 
into from the outside by either a species of pholad or litµodomus. 
Neither of these forms are, properly speaking, either parasites or com-
mensals. 
They are, more definitely, domiciliares, and excavate their burrows, 
not for the purpose of getting at the softer parts of the mollusk upon 
whose shell they have ''squatted;, in order to use said softer parts as 
food, after the manner of the predaceous Naticas and Purpuras, but 
solely for the purpose of a residence or domicile. 
The lithodomi, especially, burrow into many species of shells, and the 
pholad, so often found in the heavy shells of old individuals of the 
Haliotidre, I am inclined to believe ns a differentiated and dwarfed va-
riety of a widely distributed rock-borer. A related form (Martesia 
cuneiformis Gray) is common on the Atlantic coast of North America, 
and may often be seen in situ in the shells of the common oyster ( 0. 
virginica) . 
The burrows of these shell-boring pholads and litll.odomi are at first 
quite smal1. increasing in size in the same ratio as the burrower in-
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creases in age or in growth. After a while tbe depth of the bormg 1s 
equal .to the thickness of the shell in which it has been made, and the 
occupant of the latter, in order to keep his own shell intact and main-
tain the 'integrity of his own domicile, commences depositing layer upon 
layer of nacreous or porcellaneous matter, as the case may be. In 
keeping pace with the continued encroachments of the domiciliary 
squatter upon the outside, this deposit finally becomes a more or less 
conspicuous protuberance. 
In one of the mother-of.pearl shells which illustrate this paper (Plate 
I, which exhibits, as do all the figures, the inner side of the shell), tbe 
exterior has been perforated in both directions; that is to say, trans-
versely, or at right angles to the growth-layers of the shell also between 
the growth-layers, the first class of perforations leading to the separate 
rounded nodules and the latter to the elongated form. If the reader 
had the shell iu his hand, so that be could turn it over and exarniue 
the exterior perforations, he would at once p erceive that ti.to ,site of each 
of tbe nodules or tubercles exactly corresponds with the site of an ex-
terior perforation or burrow. 
In tbe Haliotis shell, the domiciliares are a ·species of pholad (Penitella 
parva Tryon), and the site of each may b~ seen on the ·outside of the 
shell and the corresponding nodosity on the iuside. 
Plate I represents an adult abalone or ear-shell, Haliotis rufescens 
Swainson (Mus. No. 74877), a Californian species. The figures 1, 2, and 
3 indicate the rounded elevations of nodules caused by Penitella, and 
:figures 4, 5, and G show the ends or edges of the pholad sheJls, the sur-
face of the ear-shell having been bored through or otherwise removed. 
Sometimes these nodules or tubercles are due to some foreign inor-
ganic matter, a particle getting in between the mantle of the mollusk 
and the inner surface of its shell. In snch cases it is, we may say, at 
once plastered over, and thus :fixed upon the snrface of the valve. 
Free concretions, i. e., unattached or non-adherent nodules, are, as i 
well understood, caused by some particle, organic or inorganic, becom-
ing in some way lodged excl'ltsively in the soft parts of' the body of tLe 
mollusk, and so far away from the surface of the sliell as not to admit 
of its being cemented to it. 
No doubt many of the mollusca, both gastropod and lamellibranch, 
contain or are inhabited by true parasites. In certain species of fre h-
watcr mus · ls (il.nodonta cy_(Jnea of Europe, mid A.nodonta, flnviatilis of 
m rjc() asp ci of water mite (Atax ) Las been detected, arnl ome-
tim Filaria (thread worm·) and other forms occur. 
CRUST.A.CE.AN PAR.A.SITES. 
f rab (Pinnotheres), an epicurean no doubt, find 
·• 1 tiou iu th , common oyster, but parasite of any con-
i<Z r ble ·i~c rq, a r t be rath r rar . 
e ide imiothere::; o~trewrn ay, the name of the species above referred 
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to, another small crab (Pinnotheres maculatus Say) is sometimes found 
in the common mussel (Mytilus edulis), and the large scallop (Pecten 
tenuicostatus) before mentioned. It· is doubtful, however, whether.these 
crabs are really parasites or only commensals, though probably the 
former. 
Before the Zoological Society (London, April 6, 1866), Dr. H. Wood-
ward exhibited speci.mensof ani.mals, commensal or parasitic, in the pearl 
mussels of Australia. Among these was "a specimen of Pinnotheres 
which has been entombed in a cyst of pearl by a living pearl-mussel," 
etc. 
He further remarked: '· It seems extraordinary and beyond belief 
that the Meleagrina should of all the Conchi.fera be the one to resent the 
commensalism of the pea-erab, which bas been known since the days of 
Cicero, Pliny, Oppian, and Aristotle, to inhabit the shell of tlle Pinna 
and the oyster, and has~been recorded from Astarte, Pectunculus, and at 
least some half-dozen other bivalves, with whom it appears to Iivo on 
the most friendly terms. 
'' It is the females, however, which constantly reside within the shells 
of the Conchifera, whilst the males are said to avail themselves of favor. 
able opportunities to visit the females in their retirement. 
" Whether or not in this case the un1ucky male intruded himself upon 
Meleagrina at an unfavorable period, and, finding no female Pinnotheres, 
penetrated so far beneath the mantle of the pearl-mussel as to be un-
able to retreat, one thing is quite clear, namely, that the Meleagrina 
entombed the intruder in a cyst of pearl from which the clever pearl-
button maker alone liberated him." 
FISH P .A.RASITES, 
We have, however, evidence of the occurrence of fishes of two species 
as parasites in the true pearl oyster, or mother of pearl shell Meleagrina, 
not by the presence of the living fish, or even by dead specimens of 
"fish in the flesh," if we may use so convenient a paradox, out by their 
entombed remains in the form of nacreous nodulrn or tubercles on the 
shells or valves of the said mollusk. 
At a subsequent meeting of the Zoological Society (June I, 1886), 
Dr. Giinther exhibited a specimen of a small fish of the genus J?ierasfer 
embedded in a pearl oyster, aud said: 
"The specimen which is represented in the accompanying wood-cut 
of the natural size has l>ecn i u my possession for many years. It is an 
old shell of Margarita margaritifera,* in which there is imbedded, be-
hind the impression of the attractor muscle~ a perfect individual of a 
fi 'h belonging to the genus Fierasfer. The fish jg covere<l by a thin layer 
of pearl ub tance, through which not only tlle general outlines of the 
body but even the eye and the mouth can be seen. The parasitic habits 
clea9rina mai·garitifcra L. 
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of Fiera.efer are well known, and Putnam describes, iu the' Proceeuings 
of the Boston Society of Natural History,' Vol. xvi, 1874, p. 344, a spe-
cies, Fierasjer dubius, which is found on both coasts of Central America, 
but inhabits holothurians on the .Atlantic and pearl oysters on the Pa-
cific· side; and he further mentions, in a foot-note, an example belonging 
to the Museum of Comparative Zoology at Cambridge, in which also a 
Fierasfer has been imbedded in the substance of the shell. In this case, 
as well as in ours, the fish, instead of introducing itself into the cavity 
between the two halves of the mantle, penetrated between the mantle 
and the shell, causing irritation to the mollusk, which the latter resented 
by immediately secreting the substance with which the intruder is now 
covered. It is remarkable to note that the secretion · must have taken 
place in a very short ti~e, at any rate before the fish coulu. be destroyed 
by decomposition." 
Soon after the close of the New Orleans Exposition Prof. F. Ferrari 
Perez and Senor J. G . .Aguilera, of the Mexican Geographical Commi '· 
sion, visited Washington and remained here for several weeks for the 
purpose of comparing and identifying various natural history material 
with the assistance of the curators in different departments of the Na-
tional Museum. 
Tlte collections in charge of these gentlemen, so far as molluscan forms 
are considered, were rather meager, though many interesting points 
pertaining to geographical distribution were derived from the examina-
tiou. 
The collection included a hundred or more valves of the common pearl 
oyster of the Pacific coast of Mexico, Meleagrina fimbriata Dkr., of 
which two or three species have been made by as many authors. Upou 
examining these last winter I found a single valve (see Plate II, Fig . .G), 
tlle right half of a rather young individual in which was imbe<lded, in 
very nearly the same region as in the specimen mentioned by Dr. Gii.u-
tlier, a small fish of rather a loug and slender form, probably of the 
same genus and perhaps the same species as that iuclosed in bi (Giin-
ther's) pearl-oyster valve, and previously described by Putnam, a· 
quoted by. Giinther. The Mexican collection contained but a siugle 
pecimen of this special character~ 
.ANOTIIER SPECIES OF FISII DETECTED. 
omewbat 
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prominent spines of the head, are easily discerned, though covered and 
partially obscured py the coating of nacre. (See Plate III, Fig. D.) 
The singlo specimen containing the inclosed Fierasfer was retained 
by the commission, but one of the others (Plate III, Fig. E) was kindly 
presented to the National Museum. (No. 73934a.) 
I am not aware that the occurrence of 0ligocottus in this way has here-
tofore been observed or made known. 
This determination is not positive. The specimen (73934a) repre-
sented in Plate III, Fig. E, is not as favorably presented for this pur-
pose as in the others in the possession of the commission. 
The genus 0ligocottus Girard includes certain small fishes inhabiting 
rock pools between tide marks on the Pacific coast of :N" orth America. 
The species described, and their distribution as given in :Jordan and 
Gilbert's Synopsis of the Fishes of North America (Bulletin of the U. 
S. National Museum, No. 16), is as follows: 
0~ analis Grd., coast of California; abundant in rock pools, from 
Monterey south ward to Lower California. 
0. maciilosus, Grd., San Luis Obispo to Alaska, exceedingly abun-
dant northward. 
O, globiceps, Grd., Pacific coast northward to Kodiak, in rock pools; 
rather rare. 
Assuming that Dr. Bean is correct in placing the above in this group, 
it will be observed that whether it belongs to the more southern species 
of the three ( 0. analis) or otherwise, the geographical disribution is 
evidently considerably extended, as the pearl-oysters in which our 
specimens are inclosed . came from the Gulf of California, where the 
fishery of these shells is carried on. 
After entering the shell, which of course must be at such time as 
the valves are partially open or gaping, these fishes find no obstruction 
to their course as they push their way towards the interior between the 
mantle and the smooth inner surface of the valves until they approach 
the adductor muscle, and here they find a barrier which most likely 
causes them to expend somewhat greater activity or energy and conse-
quently in a correspondingly increased degree disturb the serenity if 
not the structural economy of the oyster. 
Having reached thus far, the invader is in the immediate vicinity of-if 
not the seat of intellect, then-the center of sensitiveness. The deposit 
of nacre in such instances must be very rapid, and it is quite possible 
t hat the unwelcome explorer is not only enshrouded and entombed in 
pearl, but previously drowned in a pearlaceous flood, for it may be rea-
onably presumed that the annoyance caused by its presence must be 
exceedingly great, and likely to induce a copious flow of nacreous lymph 
a t the point and in the region of greatest irritation. 
It is evident that the deposition and induration are sufficientlv rapid 
to inclose the parasite before decomposition has taken place. 
DECEMBER 15, 1886. 
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PLATE I. 
(Fig. A.) 
Haliotis rufescens Swainson (Museum No. 74877), the red-backed ear-shell or abalone 
of California and elsewhere, on the west coast of America (somewhat reduced). 
The figures 1, 2, and 3 indicate nodules caused by the burrowing of a pholad, Peni-
lella parva, and 4, ·5, and 6 show other nodules, the nacreous coating removed by ac-
cident or otherwise, exposing the edges of the pholad shells, etc. 
From nature, by W. H. Chandlee. 
(PLATE II.) 
Fig. B. 
Right valve of the pearl-oyster, mother-of-pearl shell Meleagrina fimbriata Dun-
ker, two-thirds natural size (a West Mexican species) showing rounded and elongated 
tubercles or nodulre caused by perpendicular and inter lamellar perforations of litho-
domi. 
From nature, by W. H. Chandlee. 
Specimen belongs to U. S. Nat. Museum, No. 73934b. 
(l!'ig. C.) 
Right valve (two-thirds natural size) of Meleagrina fimbriata Dkr., moth~r-of-pearl 
shell from west coast of Mexico with parasitic fish Fierasfer inclosed in same. 
From nature, by A. Z. Shindler. 
Specimen belongs to the Mexican Geographical Commission. 
PLATE III. 
(Fig. D.) 
Right valve (two-thirds natural size) of Meleag,-ina fimbriata Dkr., mothor-of-pearl 
shell from west coast of Mexico with parasitic fish Oligocottus sp. rnclosed in same. 
From nature, by A. Z. Shindler. 
Specimen belongs to the Mexican Geographical Commissior 
(Fig. E.) 
Left valve ( two-thirds natural size) of Meleagrina fimbriata Dkr., from west coast of 
Mexico, with parasitic fish Oligocottus sp. inclosed in same. 
From nature, by W. H. Cha.ndlee. 
Specimen belongs to the U.S. Nat. Museum, No. 73934a. 
Smithsonian Report, 1886, Part 1.-0yster Parasites. Stearns. PLATE I. 
FIG. A.-Haliotis rufescens. (Nearly natural size.) 

Smithson ian Report, 1886, Part 1.-0yster Parasites. Stearns. PLATE II. 
Fm. B.-Right valv>-l of Meleag1·inafimbricita. (¼ natural size.) 
Fro. 0.-Right valve of Meleag1"inafimbriata. (i- natural size.) 

Smithsonian Report, 1886, Part 1.-0yster Parasites. Stearns. PLATE Ill. 
Fm. D.-Right valve of Meleagrina fimbriata. (t natural size.) 
FIG. E.-Left valve of Jlelear;1·i1•ci fimbriata. (f natural size.) 
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• TIME-RECKONING FOR THE TWENTIETH CENTURY . 
• 
By SANFORD FLEMING, C. M. G., LL. D., C. E., ETC. 
During the early historical ages much chronological confusion pre-
vailed, and it is largely owing to this cause that the annals of the cen-
turies which preceded the Christian era are involved in obscurity. The 
attempt to end this general disorder was made by Julius Cresar, who 
established regulations with respect to the divisions of time and the 
mode of reckoning to be followed. The Julian Calendar was introduced 
forty~ix years before Christ. It continued unchanged untp the six-
teenth century. In 1582 recognition was obtaiued of the errors- and 
defects which the circumstances of "the period had made manifest and 
which demanded correction. Pope Gregory XIII accordingly directed 
the reformation of the calendar and established new rules of intercala-
tion. These two epochs ar.e certainly the most important in the history 
of our chronology. 
Three centuries have passed since the reform of Pope Gregory. New 
continents have been opened to civilization and immense regions then 
wholly unknown to Europe have been peopled by races busied in com-
merce and skilled in the arts, and characterized by unwearied energy and 
determination. In these three hundred years a marvellous succession 
of inventions bearing upon human activity and progress has been intro-
.. duced, and the character of nearly every requirement of life bas under-
gone change. The discoveries and inventions which have marked this 
period have produced new conditions of society; and our minds have 
received an impulse which leads to investigation wherever need of im-
provement appears to be demanded. It is within the last half century 
more especially that the bounds of human knowledge have been so 
wonderfully extended; perhaps in the whole world's annals no fifty 
years have witnessed such a marvellous revolution. The triumphs of 
applied science in facilitating intercourse between men and nations 
have given an extraordinary impulse to general progress, but in so do-
ing they have developed imperfections in our system of time-notation 
which previously were unknown, and it is no longer possible to escape 
the conviction that we have reached a stage when further reform is de-
manded as a requirement of our condition. The necessity for a reform 
in time-reckoning is recognized by the highest authority, and has ob-
tained a hold of public opinion. The President of the United States, 
General Arthur, at the request of Congress, authoritatively took pro-
ceedings to bring the subject prominently to the attention of the world. 
After prolonged diplomatic correspondence with the Governments of 
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foreign powers, he invited delegates from all nations to a scientific con-
ference at Washington in which the subject should be fully considered. 
The conference met in the autumn of 1884. Twenty-five nationalities 
were represented. The proceedings extended over the month of Octo-
uer, and they resulted in the almost unanimous adoption of seven reso-
lutions bearing upon time-reckoning. 
As no records can be in accord unless a common starting point be 
agreed upon from which computations are to be made, the first resolu-
tions bad reference to the determination of an initial meridian. The 
meridian passing through Greenwich was selected. 
In the fourth and fifth resolutions the conference laid down the follow-
ing important principles: 
IV. " That the conference proposes the adoption of a universal day 
for all purposes for w,bich it may be found convenient and which shall 
not interfere with the use of local or other standard time where desira-
ble." 
V. "That the universal day is to be a mean solar <lay; is to begin for 
all the world at the moment of mean midnight of the initial meridian, 
coinciding with the civil day and date of that meridian, and is to be 
counted from zero to twenty-four hours." 
The opening of the national Congress at Washington ~hortly followed 
the international conference. The .President regarded the importance 
of the proceedings to be such as to call for special mentiQn of them in 
his annual message. General Arthur thus expressed himself on the 
subject: "The conference concluded its labors on the 1st.of November, 
having with substantial unanimity agreed upon the meridian of Green· 
wich as the starting point whence longitude is to be computed through 
one hund;:-ed and eighty degrees eastward and westward, and upon the 
adoption, for aU purposes for which it may be found convenient, of a 
nuiversal day, which shall begin at midnight on the initial meridian 
and whose hours shall be counted from zero up to twenty-four." 
There was no exaggerated importance in these allusions, for the con· 
clnsions of the conference are productive of most important results. 
'Ihey make provision for terminating all ambiguity in hours and dates 
and for establishing throughout the world, free from national suscepti-
bility and caprice, perfect uniformity in reckoning time. Some years 
rnay elapse before the new notation becomes the one recognized mode 
of reckoning; but when it shall have been generally accepted in the 
practice of daily life, it i, calculated to sweep away the difficulties now 
exp ri need, and it will add greatly to the general convenience of civil-
iz d man. 
ne f th fir t practical efforts to direct public attention to tlie rap-
idly gr wing n i y for a comprchen ive reform in time-reckoning 
£ un 1 in , par r publi h din th Tran actions of the anadian 
_____ r_nt_, tr th ion f 1 78-'iO.• Ti.Ji, paper adduc in 
'1 im -re ·k nin , nd the 
y .' ndfor Fl ming. 
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support of its argument many pertinent facts, and points out that the., 
gigantic systems of railways and telegraphs whi~h in m·odern times 
have been established in both continents lJave d':Weloped social and 
commercial conditions which never previously existed. These condi-
tions have so affected the relations of time. and distance as to establish 
the fact that our inlJerited system of notation is defective; that it is 
inconvenient to men of business; that it produces confusion and fre-
quently results in loss of life, and leads to other difficulties; that under 
the circumstances which have followed the substitution of steam for 
animals as a motive power, the ancient usages as retained in our nota-
tion of hours and dates are general1y inappropriate. Moreover, the use 
of the telegraph in our daily lives practically subjects the whole surface 
of the globe to the observation of civilized communities in each individ-
ual locality. It leaves no interval of time between widely separated 
places proportionate to their distances apart. It practically brings 
into close contact the opposite sides of the earth where daylight and 
darkness prevail at the same period. By this agency noon, midnight, 
sunrise, sunset, and the whole range of intermediate gradations of the 
day, are all observed and recognized at the same moment. 1.1lms in 
matters .out of the domain of local importance confusion is developed 
arnl all count of time is thrown into multiplied disorder. 
Again, under tbe usages now observed, a day is assumed to begin 
t,rnlve hours before-and end twelve hours after--the sun passes the 
111cridian of any place. As the globe is constantly revolving on its axis, 
a fresh meridian is every moment coming under the sun; as a conse-
quence a <lay is always beginning somewhere and always ending some-
where. Each meridian around the circumference of the sphere has its 
own day, and therefore it results that there are, during every diurnal 
revolution of the earth, an infinite number of local days all beginning 
within a space of twenty-four hours and each continuing twenty-four 
hours. These c.la.ys overlap each other, but they are as perfectly distinct 
as they are infiuite in number. While a day is nominally twenty-four 
hours in length, as a matter of fact forty-eight hours elapse between the 
first beginning and the last ending of every week day. Taking the 
whole globe iuto our view, Sunday ~.ctually commences in the middle of 
Saturday and lasts until the middle of Monday. Again, Saturd~y runs 
into the middle of Sunday, while Montla.y begins twenty-four hours be-
fore Sunday comes to an entl and continues twenty-four hours after 
Tuesday commences. Similarly for all the days of the week, as time is 
now reckoned. Except those .on the same meridian, there are no simul-
taneous days on tbe earth's surface, antl as the different days are al ways 
in the various stages of advancement, discrepancies and errors must 
11ecessarily result in assigning the precise period when an event takes 
place. The telegraph may give the exact local time of an occurrence, , 
but the time so given must be in disagreement with local time on every 
other meridian around tbe globe. An event occurring on any one day 
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may on the instant be announced in a locality where the time is that of 
tlrn previous day, aud iu another locality where the time is that of the 
following day. About the period when the month or year passes into 
another month or year an occurrence may actually take place, accord-
ing to our present system o( reckoning, in two different months or in 
two different years; indeed, there can be no certainty whatever with 
regard to time, unless the precise geographical position be specified as 
an essential fact in connection with the event described. Under these 
circumstances it must be conceded that our present system of notation 
is most defective, certainly it is unscientific, and possesses every ele-
ment of confusion; it produces a degree of ambiguity which, as railways 
and telegraphs become greatly multiplied, will lead to complications in 
social and commercial affairs, to errors in chronology, to litigation in 
connection with succession to property, insurance, contracts, and other 
matters; and, in view of individual and general relationships, it will 
undoubtedly act as a clog to the business of life and prove an increas-
ing hindrance to human intercourse. 
The problem to be mastered is to put an end to this confusion. I~ 
order to do so, it is important that we should endeavor to form correct 
illeas of time and its attributes. . 
According to the ordinary usages which we follow, tlle time of any 
particular locality depends upon its position on the earth's surface; in 
other words, upon its longitude. The principle followed is that there 
is a separate time on every meridian around the circumference of the 
globe. Let us carry this theory to its logical couclusion. Take, by way 
of example, a hundred or a thous~nd meridians, each with a distinct and 
separate time. It will be conceded that wllat is true of.one point on a 
meridian must be true of every point. A meridian line runs due north 
and south on the earth's surface from pole to pole; hence it follow 
that at the point where every meridian must converge we have tlle tim 
of every meridian. That is to say, at tlle earth's pole, a point common 
to every meridian, there are a hundred or a thousand different nota-
tion of time, each di tinct and separate. The extreme ab. urdity of 
thi bypotbe i estabUshes beyond que tion that the premises are fal e· 
and it i in no way surpri ing that confu ion and difficulty re ·ult from 
a y" tern such as we po. e ·s, ba ed ou principles o erroneou . 
W may her a ·1 th que tion: "Why should time vary with ev ry 
mile oflongitude " The an wer come , It is not po sible to cone h· 
more than a ingl unity of time in the wbole univ-er e. Time, -which i 
'' c n infinite contiuuity in infinite pac ," r emble a mighty river 
·who unvarying ·tr am pa e, 1 efor u . Such a rh-er is uuchangea-
1 ntinuall. ·hanginCT · volnm of water alway advancing are 
r:pla · '1 n w vol urn in p rpetnal ucce ion, and yet the river con-
t mu n < n l tb am 1 ~v rfiowi11CT rnit,r. 'Ihe pa. ing stream of tim 
i mu h th m , rHl th prol 1 m pr , ut d to u i to keep a pr p r 
re ord of i fl w. 1t i. perfectly obviou that the principl s which 
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should govern should be such as to secure complete accord in the detail 
of its admeasurement independently of locality. All peoples are con-
cerned in the attainment of harmonious results, and therefore it is im-
portant that they should acquiesce in the employment of the same unit 
of computation and in counting the measurements from one common 
zero. 
V\' e have not to look in vain for a convenient unit and the most per-
fect instrument for measuring the passage of time. The rotation of 
the earth on its axis is marked by complete uniformity of movement, 
and nothing is more certain than the recurrence of this diurnal phenom-
enon . . Accordingly the earth itself supplies all our wants as a time-
keeper; in it we have at our command a perpetual standard for the use 
and guidance of the entire family of man. 
Before, however, we can attain this end it is essential that mankind 
should come to an agreement on the following points: 
1. With respect to a zero from which the revolutions are to be counted. 
2. The acceptance of a common subdivision and a common notation 
_by which parts of revolutions will be known by all and receive univer-
sal recognition. 
The importance of a. definite understanding on these points is self. 
evident, for if each individual or group of individuals adheres to the 
practice of observing time from different zeros and each maintains sep-
ara;te reckonings of it, the outcome must be general confusion, such aR 
we now experience. 
If in imagination we place ourselves at one extremity of tbe earth's 
~is, we sha11 find ourselves in a peculiarly favorable position, free from 
all local influences, for observing the revolutions of the globe. At no 
other point in the nortllern hemisphere are the conditions the same. A 
spectator standing at the north pole would have neither east nor west; 
in whatever direction Le might cast his eyes be would look towards the 
south; he would no longer see the daily return of sunrise and sunset; 
the· sun when vhdble would move, or seem to move, in a horizontal line, 
and its path would encircle the earth parallel to and not far distant 
from the horizon. Under such circumstances it would not be possible 
to note the diurnal revolutions of the earth by the rising or setting of 
the sun, or by the sun's greatest altitude at mid-qay, or by his southern 
position in the heavens. As the passage of' tjme can only be marked 
by events, what course could be followed 1 Obviously it would be nec-
essary to take special means to observe the earth's diurnal rotation, and 
the method most readily to suggest itself would be to select a conspic-
uous object near the horizon and according to this object observe the 
sun's passage over it. The object so selected would become the zero of 
time, and the interval between two successive solar passages would be 
the period occupied by a revolution oft.hf\ earth. If from zero the hori-
zon be divided into a series of arcs of 15° each the whole circle around 
will consist of twenty-four divisions. If each of the divisi0n points be 
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numbered from zero in the direction contrary to the motion of the earth 
or towards the right, and in imagination the numbers be placed in a 
conspicuous manner ~gainst the sky, the spectator will have within bis 
range of vision a great dial-plate on which as it re-volves the vertical 
sun will continually point to the passing hours. With the twenty-four 
division points so numbered around the circle of the horizon, it is obvi-
ous . that every hour in the day, and equally the smaller divisions of 
time, will invariably be manifested by the solar passage. 
As the imaginary point of observation, the north pole, is common to 
every meridian, the hours and minutes indicated by the great polar 
chronometer will be equally common to every locality on the imrface of 
the globe. Whatever the longitude, the solar passage will be the index 
of time. Two successive passages at zero will complete an interval of 
twenty-four hours; but it will not be a day in the ordinary sense, as au 
ordinary day is a local phenomenon in no two longitudes identical.* To 
distinguish this new interval of time common to the whole world from 
the infinite number of local days at present recognized it has been sug-
gested to term it the "Cosmic Day," or some distinctive appellation by 
which it may be known. 
Necessarily the zero point must be arbitrarily selected according to 
convenience, and any zero whatever, other tl.Jings being equal, woulu 
serve the purpose which we have in view. We have only to assume tbe 
zero so selected to coincide with the Anti prime Meridian determined l>y 
the Washington Conference, and the Cosmic Day will be identical willl 
the Universal Day, established under the same authority. A Universal 
or Cosmic Day may therefore be defined as the interval of time betwe<m 
two succeeding solar passages at the Arit.iprime Merid.ian common to all 
nations. 
In his recent d.iscourse on the subject at the Royal Institution, Lon-
don, the astronomer royal for Great Britain, Mr. Ullristie, expressed a 
prefereuce for the term '' World Time" to designate this new measure of 
duration. It has been termed '' Cosmic Time" by various societies and 
individuals; but the name is of secondary importance, if it l>e unuer-
stood that the new measure of time is equally related to every locality. 
By its very nature, Cosmic Time, or uy whatever name it may be knowu, 
mu t coincide with some one of the multiplicit_y of existing times. The 
decision of th3 Wa, bington Uouferenco caused it to correspond with 
reenwieh Civil Time. Greenwich time is the local time of Greenwich. 
Co mic Time i a new and au entirely different conception; it is the time 
f th world common to very nation. "Cosmic'; and "Greenwich" time 
ar i<l ntical fortuitou ly, but the expre ions imply two totally di:ffer-
n id a and a proper de£ r nee to national en itivene s suggest tlrn 
"'0 d a t and x di ncy of di tingui hing the two id as by diff r nt 
t rm . me cli. in tiv name i undoubtedly called for, until th 
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period arrives when the unification of time will be complete. In the not 
far distant future it may become equally as unnecessary to speak of 
"Solar," ''Lunar,"" Astronomical," '·'Civil,"" Nau ti cal," "Local,"'' Cos-
mic," or" World" time, as at present it is unnecessary to attach these or 
other distinctive appellations to'' Space." The simple expression" Time" 
may then become sufficient for all purposes. 
1 2 3 4 
Longitude east and west Longitude Longitude Cosmic 
Time at 
west from by honr mean solar from Greenwich. time zero. meri<lians. passage. 
0 0 Nurnbcr. Hour. 
180 antiprimo meridian .. * 0 Change of the day. 
165 east ................. 15 1 1 
150 east ................. 30 2 2 
135 east ................. 45 3 3 
120 east .........•....... 60 4 4 
105 east ........•........ 75 5 5 
90 east ................. 90 6 6 
75 east ................. 105 7 7 
60 east ................. 120 8 8 
45 east .........•....... 1:15 9 9 
30 east .... ~ ............ 150 10 10 
15 east ................. 1G5 11 11 
0 the prime meridian .. 180 12 12 
15 west ................ 195 13 13 
30 west ................ 210 14 14 
45 west ................ 225 15 15 
60 west ................ 2.10 16 16 
75 west ................ 255 17 17 
90 west .............. · .. 270 18 18 
105 west ............ .... 285 19 19 
120 west ............ _ ... 300 20 20 
1:35 west ................ 315 21 21 
150 west ................. 330 22 "22 
165 west .. -.. - "' --- .. - .... -- .. - 345 23 23 
180 anti prime meridian .. 360 aud 0 0 ancl 24 ~4 and change. 
"Zero of Cosmic Time and of Longitude. 
The relation between time and longitude is important. If longitude 
be reckoned by hour meridians, as in the seco:o.d and third columns of 
the table, that is to say, numbered continually westward from tbe Anti-
prime Meriuian, which is the true time zero, the iuhabitants of every 
individual locality in whatever longituuc will daily have an opportunity 
of regulating time by the great natural standard of measurenJent. 
The longitude of the locality being known, at mean solar passage the 
time will invariably anu precisely agree with the longitude. Con-
versely~ tµe time being known, the 1ongitude of the place will be in 
strict agreement with time at the moment of mean solar passage. 
A reference to the following plate will make it clear that the solar 
passage will be the invariable index of Cosmic Time. 
Fig. 1 shows the relative position of sun and earth at the initial in-
stant of the Cosmic Day, that is, at tlle moment of mean solar passage 
on the Antiprime Meridian auopted by the Washington Conference. 
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Fig. 2 gives the position when tue earth has made a sixth of a rern-
lution and four hours have elapsed. Tl.le solar passage at this stage is 





I / It) / 
I -Q 




ig .. \Yu n tlJ a th l1a, rn:1<1e a third of are\·o111tio 11 aud occupied 
a p ri d f eight hour ·, the. olar pa::i 'age occurs on tue eight-hour me-
ridian. 
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Fig. 4. When the earth has made half a revolution and twelve hours 
have elapsed, the solar passage is at this stage on. twelve-hour or Prime 
Meridian. 
Similarly for every other meridian, and thus the precise relation be-· 
tween Cosmic Time and longitude is definitely established. 
1t may be said that Cosmic or Universal Time is accepted in science, 
but its adoption in ordinary life can only l;>e gradually and perhaps with 
difficulty effected. It is not to be looked for that a change so marked, 
involving a revolution of thought in some of our social customs, can be 
speedily introduced, however desirable it may be in the public interest. 
There is a class of men who habitually express their contempt for what 
they designate as "new-fangled notions," and who refuse to go out of 
sight of old land-marks. The usages which we desire to supersede are 
certainly old, for they took their origin when our civilization was young. 
In those days it was a dogma that the earth had a flat surface, but as 
the belief that the ljarth is a plane is no longer invested with the au-
thority of a truth, we may venture to call in question the theory that 
each· locality on its surface possesses an independent stream of time and 
is called upon to defend and maintain it. The human race is no longer 
confined within a narrow area. It has overspread the surface of the 
earth; in the Old and New Worlds it has grown, in some portions of their 
extent it is still growing, from an infantile condition to a state of man-
hood. Are we not yet able to look beyond one individual horizon and 
enlarge our range of vision so as to include a system which will satisfy 
the requirements, not of a locality, but of the whole globe 7 
We are living in an age of intellectual and social progress, when 
men a:re less fettered than our f'athers were by the restraints of custom. 
On the continent of North America extraordinary progress has already 
been made by an essentially practical people towards the adoption of 
a complete reform in ti,me-reckoning. What is known as the Stand-
ard-hour system, in itself in complete harmony with the principles of 
Cosmic Time, has been in common use.for nearly three years, and it is 
generally recognized as an incalculable benefit to the whole community. 
Throughout the United States and Canada we have outgrown the no-
tion of isolating each locality by compelling it to observe a separate time 
notation. The Continent is divided into zones, each zone having the 
same time throughout its extent, based on a meridian which is a multi-
ple of fifteen degrees from the Prime Meridian. Consequently the time 
of each zone varies exactly one hour from that of the adjoining zones. 
Thus all the variations of time which formerly were limited only by the 
number of towns and cities and localities which observed their own lo-
cal time are reduced to the five zones. Only at points where the zones 
come in contact is there any exception to the commo:ii satisfaction which 
has resulted from the change. These are the only localities where we 
find the old-time difficu!ties, now so happily removed from every other 
section of the Continent. At such localities t~e difficultie~ must ~o:q-
H, :M:is. 170--2~ 
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tinue to be felt until Cosmic Time comes into general use, for it is the 
only one remedy which can satisfy every requirement. 
The Standard-hour system is an effective preliminary means for the 
introduction of unfrersal time, and it is not confined to North America. 
In Sweden, as well as Great Britain, the principle is in common use. 
The Standard Time of Sweden is based on the meridian fifteen degrees 
east of the prime meridian; consequently an hour in advance of the Prime 
Meridian time. The time of Great Britain is that of the prime meridiar.. 
i~self. 
The scheme of hour meridians can only be regarded as a provisional 
arrangement. It greatly lessens the difficulties experienced, but it does 
not wholly remove them. It is, however, an important practical step 
towards the general unification of time, as it brings the minutes and sec-
onds into complete agreement with the world's time wherever the sys-
tem is adopted. The.Astronomer Royal of Great Britain calls particular 
attention to the breadth of view evidenced by the managers of the Am-
erican railways who were so largely instrumental in having this impor-
tant step taken. "By adopting a national meridian as t.he basis of their 
time-system they might have rendered impracticable the idea of a uni-
versal time to be used by Europe as well as .America. But they rose 
above national jealousies and decided to have their time-reckoning based 
on the meridian which was likely to suit the convenience of the great-
est number, thus doing their utmost to promote uniformity of time 
throughout the world by setting an example of the sacrifice of human 
susceptibilities to general expediency." 
There is one feature of time-reform alluded to by President Arthur in 
his message to Congress which promises before long to be accepted by 
the community. I refer to the proposal to count the hours from zero 
to twenty-four. The recent report of the special committee on Standard 
Time of the American Society of Civil Engineers (January, 1886) thus 
alludes to this branch of the subject : 
"This feature has the authority of the International Conference for 
its introduction. In intelligent circles in Europe, particularly in Eng-
land and in Russia, also at the antipodes in Australia, the proposal is 
reported to have been gre.eted with enthusiasm. The .Astronomer Royal 
of England, Mr. Christie, has established at Greenwich Observatory a 
division of the great dial into twenty-four hours. In London and in 
other cities, public clocks have been also changed to accustom the 
English public to this division of the day. Some newspapers in all 
their announcements adopt the change, and scientific societies give 
notce of their meetings in the same manner as this Society, according 
to the twenty-four-ho_ur system. 
"On this Continent there bas been no uncertain sound. In the last 
annual report of the Committee it was tated that one hundred and sev · 
nty-one managers of railways in the United States and Canada ha<l. de-
clare their readine: to a audon the division of the day into half-days, 
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known as ante and post meridian, and to accept the numeration of the 
hours in one series, from midnight to midnight, these managers having 
under their control some 60,000 miles of railway. 
"During the past year the seed sown bas been fructifying, and many 
who held back have been won over and have given their adhesion to 
the movement. Among the many important railways ready to co-oper-
ate, some appear to see no necessity for further delay, and desire to se-
cure at once the advantages which will result from the change. At this 
date it is publicly announced that the Canadian Pacific Railway Com-
pany have determined to adopt the .24-hour system, and are actually 
preparing to make the change at an early day.• Such proceedings can 
be accepted as indicating a proper appreciation of the reform which the 
.American Society of Civil Engineers bas advocated, and equally shows 
the discernment of those who direct the management of the youngest 
of the transcontinental railways. This practical commencement will, 
without a doubt, be speedily followed by other railway companies, and 
before long we may look for the 24-hour system coming into general use.t 
There is undoubtedly a growing feeling in many quarters in favor of 
the 24-hour system. It is reported to be used with. great advantage on 
the whole of the cables and other lines of the Eastern Telegraph Com-
pany, and its connections extending from England through Europe and 
the Mediterranean to Egypt, and from Egypt to South Africa, India, 
China, and Japan, Australia, and New Zealand. 
It is a pertinent question to ask, what influence these various changes 
will have in preparing the public mind for another, and it may be said 
a final, change-the adoption of one uniform time in every longitude 7 
For it must be evident to the thoughtful observer that the movement 
* At midsummer, 1886, the Canadian Pacific Railway was opened from the Atla\itic 
to the Pacific and the 24-hour system went into force in running "through" trains. 
The example set by the rail way company has been followed in the towns and villages 
a.long the line, and the inhabitants generally having experienced the advantages of 
the change, no desire. is expressed in any q uartec to return to the old usage. 
tThe following foot-note is added: "It is proposed to adapt clocks and watches 
now in use to the change, by having inscribed on the existing dials the new numbers 
of the afternoon hours-thirteen to twenty-four (13 to 24) inclusive. The only prac-
tical difficulty to be overcome is met by the simple expedient of placing on the face 
of the watch or clock a supplementary dial, showing the new afternoon hours in 
Arabic numerals within the present Roman figures. Tho supplementary dial must 
be of thin material, and it has been found that, by being made simply of paper ana 
secured to its position by any gum which will adhere to an enammeled surface, the ob-
ject is attained without any further alteration of the watch or clock. The committee is 
aware that these seem trifling matters to bring under the notice of the convention, 
but questions of great moment not seldom hinge on small details. It is evident, from 
what has been set forth, that every person in the community may, at the cost of a few 
cents in each case, adapt his watch to the 24-hour system. The committee accord-
ingly repeat their conviction tha£, with the disappearance of the only practical diffi-
culty at an insignificant cost, there is nothing to prevent the railway authorities and 
the community at large adopting the change as soon as they become alive to its ad-
v-~ntagcs."-Rel?ort of the Butfalo Convention of the American Society of Civil En-
0meers. 
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for reforming our time-system will not have attained its object until 
this end be accomplished. 
Those persons who have been in the habit of .finishing their daily work 
at 6 p. m. under the 24-hour system will end it at 18. Those who re-
tired to rest at 10 or 11 p. m. will seek their beds at 22 or 23. The idea 
that solar noon and 12 o'clock are one and inseparable has 8.lready been 
set aside throughout the United States and Canada ; only on ftve me-
ridians-the 60th, 75th, 90th, 105th, and 120th-is it held to be 12 o'clock 
at the mean solar passage. In all other longitudes throughout North 
· .America the iclentity between solar noon and 12 o'clock has practically 
been swept away. 
These modifications in the time reckoning must tend to remove the 
idea that there is some necessary connection between the numbers of 
the hours and the position of the sun in each local .firmament. The 
force of habit has heretofore associated noon with 12 o'clock, but in due 
time it will become obvious to every one that the hour of the sun's paR-
sage at any one locality may with as much propriety be distinguished 
by any one of the twenty-four numbers as by the now generally 
received number 12. So soon as this new idea comes generally to be ac-
cepted, so soon as it is understood that the numbers of the hours are arbi-
trary and conventional, it will not be difficult to take the final step in 
time reform and entirely supersede the present system by a notation 
which will give to mankind throughout the world simultaneous dates 
and hours and minutes. 
The final step may appear to involve serious changes in much which 
concerns every individual, but it is not to be supposed that it will in 
any way interfere with the periods for labor, sleep, meals, or any ordi-
nary usage. The one chauge will be in the numbers of the hours. In 
social affairs the regulating influence of daylight and darkness will 
always, as now, be paramount. The terms "noon" and "midnight" 
will continue to preserve their present meaning, although the numbers 
of the hours at which these periods occur will vary in each case accord-
ing to longitude. Each separate meridian will have its own midnight 
hour distinguished from the midnight hours of other meridians by a 
distinctive number. So also with the noon hour, which, as already 
stated, will .invariably agree with the longitude of the place. It is the 
midnight hour in each locality which will constitute the initial time-
point to regulate the legal hours for opening and closing banks, registry 
and other public offices. The midnight hour may be arbitrarily chosen 
and be established by statute as circumstances may demand. It will be 
held to be the local zero to govern the hours of business, working hour , 
the hour for attendance at church, at school, and at places of amuse-
ment, and generaUy to regulate all the social affairs of life. While the 
seven week days will practically remain unchanged in every longitude, 
the imple expedient of numbering the hours so that everywhere they 
will correspond with Cosmic Time will result in securing the general 
\lnifi rmity to be cl ir cl. Thus it will be obvious that in all matter 
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relating to time, whether local or non-local, the same hours, minutes, 
and seconds will universally be observed at the same instant. In cases 
when busines3 men separated by long distanc~s make contracts by tel-
egraph, the engagements will be free from all ambiguity as to time. 
Both parties will be bound absolutely by the same notation. 
The Cosmic Day is a new measure of time entirely non-local. It will 
be held to be the date of the world, and the change of date will occur 
at the same instant in all longitudes. On the prime meridian the change 
of date will be at midnight; to the east it will occur after midnight; 
_ and to the west of the prime meridian it will come before midnight. 
It will be one hour before or after midnight for every fifteen degrees of 
west or east longitude. Fortunately, in nearly all the important coun-
tries on the surface of ihe globe, the change of date will occur out of 
ordinary business hours. 
It will thus be seen that while the contemplated reform will interfere 
as little as possible with existing customs, it will result in giving to 
the human family around the globe concurrent. dates and in making 
every division of time uniform the world over. 
In the adoption of the new system, temporary inconvenience may 
arise, but it will be trifling in extent and not of long duration; and any 
momentary disadvantage should not be allowed to weigh against the 
benefits to be secured to mankind for all future ages. _ 
On the night of November 18, 1883, a noiseless revolution was ef-
fected throughout the United .States and Canada. The hands of the 
clocks of some fifty millions of people were for the most part moved 
forward or backward in order to indicate the time of one of the fl ve 
hour zones. The time now observed from the Atlantic coast to the 
Pacific varies with ·cosmic Time, according to situation, from four to 
eight whole hours. In North America, therefore, the portion of the prob-
lem yet to be adjusted is easy of solution. As the minutes and seconds 
are already everywhere in agreement, the transition to universal uni-
formity of reckoning can be effected simply and with ease. It will only be 
necessary to move forward the dial hands of the clocks an even number 
of hours, varying from four to eight, as each case may require, to bring 
the Continent into complete accord with the time of the world. 
When eventually it may become necessary to bring the time through-
out all parts of North America to the world's standard, the transition 
may be effected by adjusting the clocks as follows: 
I. Clocks in the hour zone~of the west meridians. 
Meridian west. Hours. 
60° l \ 4 
750 I 15 
90° ? will have to be moved forward~ 6 
1050 I I 7 
1200 j Ls 
Similarly wherever the scheme of hour meridians be adopted the 
common reckoning may with equal ease be secured. To the west of the 
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prime meridian the clocks will require to be moved forward, to the east 
backward. In Europe, Asia, and Africa the change would thus be 
effected: 
II. Oloclcs in the hour zones of the east meridians. 
Meridian east. Hours. 
150, ll 30° 1 2
~01 3 
600 r will have to be moved backward 4 
750 I · 5 
900 J . . 6 
Thus, for example, New Orleans, in the hour zone of the 90th meridian 
west, would have its clocks advanced six hours, while Calcutta, in the 
90th meridian east, would have its clocks retarded six hours. By the 
same simple process of transition, every city and district on the sur-
face of the globe may be brought to the one common time-reckoning. 
It is a significant fact that at the Washington Conference the prin-
ciple of Universal Time obtained unanimous recognition from the dele-
gates of so many nationalities. It is a presage that the peoples whom 
they represent will before long be fully impressed with the belief that 
a system of reckoning time uniformly throughout the globe is really 
the one rational system by which it can be noted, and the only system 
which will meet the demands of the human family in coming years. It 
is only step by step that a reform so great can be carried out. More-
over, although the difficulties to be overcome are undoubtedly serious, 
this much may be said with confidence, that they nire less formidable 
than those which have already been conquered. A few years back the 
very question of a universal time for all nations was a theory not only 
new in itself but it was held by many to be wild and Utopian, and so 
impracticable as to be unworthy of consideration. In 1878 the subject 
could not command a hearing at the British Association! Since 1878 
the arguments advanced to point out the necessity of change have, 
however, obtained attention, and a general movement for reform has 
been inaugurated. Scientific and practical men and learned societies 
in both hemispheres have taken part in the consideration of the ques-
tion. It has formed the subject of discussion at International Con-
. gresses at Venice and Rome. The President and Congress of the United 
States have been induced to take decisive action in connection with it. 
The governments of twenty-five civilized nations have aided in its devel-
opment. The International Washington Conference itself has greatlr 
promot d the solution of the problem by coming to an unanimous de-
termination on the essential principles to be observed. In several coun-
tries the recommendations of the conference have already in part been 
acted on, and changes have been effected which a few years back were 
not even dreamed of. 
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If so much has been accomplished within the eight years since. the 
scheme of reform was first promulgated, is it too much to expect that 
the public mind will be prepared in the more advanced communities to 
accept the final step in a like period! · 
In about a dozen years we pass intm another century. Is it tak-
ing too sanguine a view to suggest that by that time all nations will 
be willing to accept the change, and that the first day of J anriary in 
the Twentieth Century may appropriately be inaugurated by the adop-
tion of one uniform system of reckoning time throughout the world! 
I learn from the recent lecture of the Astronomer Royal that the Board 
of Visitors of Greenwich Observatory have unanimously recommended 
that, in accordance with the resolutions of the Washington Conference, 
the Astronomical day should in the English Nautical Almanac bear-
ranged from the year 1891 (the earliest practicable date) to begin at 
Greenwich midnight, so as to agree with the civil reckoning, and further 
that steps have been taken to give effect to this recommendation; thus 
in a few years this source of confusion to sailors navigating ships using 
the Nautical Almanac-embracing at least 70 per cent. of the tonnage of 
the world-will be removed. The distinguished Russian Astronomer, 
Struve, has suggested that all astronomers throughout the world should 
simultaneously abandon Astronomical Time and bring their notation 
into harmony with the civil reckoning. He further suggests that this 
reform should be introduced into the publications of observatories at 
the initial day of the century. In reference to this the Astronomer 
Royal, Greenwich, says (October, 1885) "it would be intolerable to have 
a fundamental question of time-reckoning left open for fifteen years..'' 
and urges that the step be taken ten years earlier. Be that as it may 
with regard to the assimilation of the .astronomical and civil notations 
no one can question that the change of the century is an appropriate 
period for effecting the complete unification of time, and doing away 
with all the errors of our present mode of reckoning. Every auxiliary 
circumstance points to the possibility of that result being attained. The 
proceedings of the Washington Conference have given the movement 
an immense impulse. Its members have authoritatively recognized the 
principles on which the new notation may be established. So unim-
peachable and simple are these principles as to be within the grasp of 
the most limited comprehension. In their application we may have to 
contend against the prejudices engendered by habit and custom, but 
the principles of reckoning time adopted by the conference are based 
on truth and they commend themselves to every one of intelligence, as 
the proper means to meet the admitted emergency. The unanimity 
with which the standarcl hour system was brought into common use in 
:North America is an evidence that the age is sufficiently intelligent to 
adopt a reform when its advantages are understood. It will doubtless 
require the lapse of some years to win over those who feel it to be a 
bounden duty to cling to old institutions an<l existing customs. Grad. 
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ually, however, the minds of the great mass of men will become famil-
iarize<l with the new ideas and in the end the new Bystem of notation 
can not fail to prevail. The main obstacles to be overcome a.re the 
restraints which tradition imposes and the usages which our ancestors 
have transmitted to us. But prejudices of this character can be gradu-
ally and certainly surmounted, if the true principles of time-reckoning 
be taught in schools _and colleges. In a few years the youth qf to-day 
will be moving actors in life, to influence public opinion and so effect 
an easy escape from the thral<lom of custom. We have therefore good 
grounds for the belief that, by the dawn of the coming century, the 
civilized nations may enjoy a system of notation limited to no locality; 
when the record of the events of history will be unmarked by doubt; 
when ambiguity in hours and dates will be at an end; when every 
division of time will be concu;rrent in all longitudes. 
These expectations realized, the Washington Conference will have 
rendered a great service · to mankind. If the reforms of B. C. 46 and 
A. D. 1582 owed their origin to the dominant necessity of removing 
confusion in connection with the notations which existed in the then 
conditions of the human race, in no less degree is another reform de-
manded by the new conditions which are presented in this age. Ob-
viously the needed change could not be consummated at a more suitable 
period than at the beginning of the new oentury, but whether effected 
at that or an earlier date, a provision is made for the change in the 
conclusions and recommendations of the Washington Conference-a 
conference which, representing all civilized nations and having estab-
lished the fun<lamental principles of the new notation, must be held by 
future generations to mark an epoch in the annals of the world not 
less important than those of the reforms of Julius Cresar and Pope 
Gregory XIII. · 
SUPPLEMENTARY NOTE. 
TIME RECKONING FROM THE PROCEEDINGS OF THE CAN AD IAN INSTITU'rE 1878-'-;9. 
(Extract.) 
Persons who inhabit different sections of the earth differ from each other in their 
reckoning of the day. At one place it is noon, at another it is midnight; at a third 
it is sunrise, at a fourth it is sunset. In consequence we have the elements of con-
fusion, which involve in some cases the mistake of a whole day. 
Poople even living in the same meridian may.differ a day in their usual reckoning 
of time, according as the countries they inhabit have been colonized from the one 
side or the other of the globe. There are instances in the Pacific Ocean where islands 
al.most adjacent reckon by different days of the month and week; a circumstance 
calculated to produce much confusion when intercourse becomes frequent. 
In Alaska the days of the week and month were one day in advance of those in the 
adjacent colony of British Columbia, indeed of the whole of America. On the ad-
v nt of citizens of the United. States a. fow years ago, whin that territory was trans-
ferre by Rm1sia, the Saturday was found to be the Sunday of the old residents. For 
ordinary l,u incss purpo ·es a. change became neces. ary, and a dispensation was 
grant il in 1 71 by tho dignitaries of the Greek Ghurcb iu Russia, authorizing their 
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missionaries and adherents in Alaska to celebrate Sunday a day later, or on Monday, 
according to the old reckoning. 
The reverse has been met in another quarter of the globe. The Philippine Islands, 
lying be'tween Australia and Asia, and about 100 degrees of longitude to the west o:f 
Alaska, were discovered in 1521 by the illustrious Magellan in his memorable first cir-
cumnavigation of the globe. That navigator followed the sun in his path around tho 
world. . Legaspi succeeded him and took possession of these important islands in the 
name of Philip II, King of Spain. The Philippine Islands extend for a thousand miles 
from north to south, they embrace Manilla, one of the oldest cities of the Indies, and they 
contain a population of 5,000,000. They were colonized, as well as discovered, by 
Spaniards coming from the East, and as a consequence the reckoning of the inhab-
itants has for more than three centuries remained a day behind the day in Britbh 
India and the neighboring countries in Asia. 
Travelers who arrive at New Zealand or the Australian colonies by the San Fran-
cisco route meet the. same difference, owing to the fact that the countries in the South 
Pacific were colonized from the ·west. The day of the week and of the month carried 
from San Francisco never agrees with the day and date reckoned by the inhabitants 
at the destination of the steamer. 
All travelers who have made the voyage between America and Asia have expe-
rienced the difficulty in Teckoning referred to. Those who have proceeded westward 
have lost, while those who l1ave traveled eastward have gained a day. In Mrs. 
Brassey's Around the World in the Yacht Sunbeam, this experience is recorded. The 
journal of that lady passes from Wednesday, January 10, directly to Friday, January 
12-Thnrsday, January 11, having no existence with the travelers. 
In sailing across the Pacific from west to east, -one day has to be repeated before 
landing on the American coast. If, for sxample, the correction be made on Wednes-
day, 1st July, there will be two Wednesdays in the one week, and two days of the 
month dated July 1. 
A journey round the world is now an everyday undertaking, and is accomplished 
with comparative ease. Suppose two travelers set out from a given place, one going 
eastwardly, the other westwardly, A singular circumstance will result when they 
both return to the common starting point, and the reason is obvious. One man will 
arrive, according to his reckoning, say on Tuesday, December 31, when in fact at 
that locality it is Wednesday, January 1. The other traveler, assuming that he has 
kept accurately a daily journal, will enter in his diary on precisely the same day, 
Thursday, January 2. This consequence has been brought out by Edgar Allen Poe, 
in his amusing story of "Three Sundays in one Week," but it no longer can be held 
to be an imaginary contingency, since steam communication by land and water is 
now affording extraordinary facilities for making t]?.e tour of the globe. 
To illustrate the difficulty more particularly. First, let us select points in four· 
quarters of the globe, each about 90 degrees apart, say in Japan, Arabia, Newfound-
a nd, and Alaska. If we assume it to be Sunday midnight at the first-mentioned 
place, it must be noon at the opposite point, Newfoundland, but on what day is it 
noon T Arabia being to the west of Japan, · the local time there will be 6 p. m., on 
Sunday, and Alaska, lying to the east of Japan, the time there will be 6 a. m. on Mon-
day. Again, when the clock indicates 6 p. m. on Sunday in Arabia, it muet be Sunday 
noon at a point 90 degrees farther west, or at Newfoundland; when it is 6 a. m. on Mon-
day in Alaska, it must be noon on Monday 90 degrees farther east, also at Newfound-
land. Thys, by tracing local time east and west from a given poiut to its antipodes, 
the clock on the one hand becomes twelve hours slower, on the other hand twelve 
hours faster. In the case in point, while it is midnight on Sunday in Japan, at pre-
cisely the same moment it is noon at Newfoundland on two distinct days, viz, on Sun-
day and on Monday. 
Secondly, let us trace local time only in one direction a.round the earth. The day 
does not begin everywhere at the same moment, Its commencement travels from 
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east to west with the sun, as the earth revolves in the opposite direction, and it 
takes an entire revolution of the globe on its axis for the day everywhere to be en-
tered on. Immediately on the completion of one revolution the inception of any one 
day ends, and at this moment the end of the day begins; and the globe must make 
another complete revolution before the end of the day entirely finishes. The globe 
must in fact make two entire revolutions be:t'ore any one week day runs out, conse-
quently each and every day of the week runs over forty-eight hours; and, taking 
the whole globe into account, two civil clays always co-exist. The first twenty-four 
hours of one day co-exist with the last twenty-fou.r hours of its predecessor, while 
the remaining twenty-four hours co-exist with the :first twenty-four hours of the day 
which follows. 
It is difficult to accept the fact that any one day lasts more than twenty-four hours; 
but it can be demonstrated that it is the case. Let us place together several maps of 
the world on Mercator's '<Projection," so as to represent, in consecutive order, each 
part of the earth's surface as it passes the sun during several diurnal revolutions. 
(See plate). 
AA_!, .A.1.A.2 , are intended to represent each a complete map of the world. Within 
each of these limits every place on the earth's surface is brought under the sun during 
a daily revolution. 
The vertical lines EI N R V represent meridians, for the sake of simplicity selected 
60 degrees apart, and the stars or dots at their intersection denote the beginning and 
end of a day on each of the six meridians. As the earth revolves, the sun passes suc-
cessively the meridians of those localities, with an interval of four hours elapsing be-
tween each. 
Let us assume it to be 12 o'clock midnight on Thursday at meridian A. At that 
moment and at that place Friday begins a,nd runs for twenty-four hours, or on the 
diagram from A to A.I. 
Four hours later Friday begins on meridian E, and runs four hours on the second 
map, or into the second revolution of the earth. Four hours still later Friday begins 
on meridian I and rans eight on the second map or into the second revolution. This 
goes on from spot to spot, until at last the commencement of Friday reaches the last 
meridian, and at that point Friday runs entirely across the second map to A~. Thus 
Friday begins at A, runs during two complete revolutfons of the earth, as shown on 
the map from A to .A.<i. 
The diagram will thus illustrate the duration of every clay in the week, and it be-
comes obvious, when we take a general view of the whole globe on any given day, 
say Saturday, t,hat day begins in the middle of Friday and does not end until the 
ruiddle of Sunday. Friday, on the other hand, beginning in the middle of Thursday, 
runs into the middle of Saturday, while' Sunday commences at the moment Friday 
ends. To state the case differently: the same moment of absolute time which is part 
of Saturday in one place, is equally part of Friday and of Sunday in some other 
places east and west. 
It is a. preconceived idea with many that there is a simultaneous Sunday over the 
earth, and that Christians in every meridian keep the Loru's da,y at one and the same 
time. Facts, howe,er, establish that this is a mistake. From its first commence-
ment to its final ending, the Sunday extends over forty-eight hours. Indeed, if we 
take into account the remarkable circumstance mentioned with regard to Alaska and 
tbo Philippine Islands, Sunday has been discovered to run over some :fifty-five hours. 
The sa.me may be said of any day in the week; and as a consequence we have, taking 
the whole globe into view, Saturday and Monday running over the intervening Sun-
day to overlap each other about seven hours. We have, in fact as a. constant occnr-
r nee, portion of hree consecutive days co-existent. 
From th fact that not only are the hours of the day different in every meridian 
but that differ nt day are constantly in progress on the face of the globe, it is a diffi-
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Diagram to illustrate the progress and duration of the days of the week around the globe. 
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day when events take place; We may learn of an occurrence, and the time assigned 
will be correct in the meridian of the locality. Everywhere else it will be inaccurate. 
Indeed, if the fact of the occurrence be transmitted over the world by telegraph, it 
may, in some places, be recorded on different days.,. If the incident occurs at the 
close of a month, or a year, it may actually take place in two differe.q.t months, or two 
distinct years. 
Under our present system it is quite possible for two events to take p1ace several 
hours apart, the first and older occurring in the new year in one locality; the second, 
although the more recent in absolute time, falling, in another locality, within the 
old year. The same may be said of events that occur during the period which elapses 
when one century merges into another. In one part of the globe the same event may 
transpire in the nineteenth century, while in another it falls within the twentieth 
century. · 
Another difficulty, forced on the attention by the science of the mmtury, is mainly 
due to the agency of electricity, employed as a means of telegraphy, and to steam 
applied to locomotives. These extraordinary sister agencies having '.revolutionized 
the relation of distance and time, having bridged space, and drawn into clmier affin-
ity portions of the earth's surface previously separated by long and, in some cases, 
inaccessible distances. · 
Let us take the ca~e of a traveler in North America. He lan.ds at Halifax in Nova 
Scotia, and starts by a railway to Chicago through the eastern portions of Canada. 
His route is over the Intercolonial, the Grand 'l'runk, and other lines. He stops at 
St. John, Quebec, Montreal, Ottawa, Toronto, Hamilton, and Detroit. At the begin-
ning of the journey he sets his watch by Halifax time. As he :reaches each place in 
succession, he finds a considerable variation in the clocks by which the trains are 
run, and be discovers that at no two places is the same time used. Between Halifax 
and Chica.go he finds the raihrnys observing no less than senn different standards of 
time. If the traveller remains at any one of the cities referred to, he must alter his 
watch to avoid inconvenience, and perhaps not a few disappointments and annoy-
ances to himself and others. If, however, be should not alter his watch, he would 
discover on reaching Chicago that it was an hour and thirty-five minutes faster than 
the clocks and watches in that city. 
If bis journey be made by one of the routes through the United States, the varia• 
tion in time and its inconveniences will not be less. If he extends his journey west 
of Chicago, traveling from place to place until he reaches San Francisco, he will meet 
continua.I change, and fina11y discovers a loss in time of nearly four hours (3h. 56m. ). 
Between the extreme points there are many standards of time, each city or place of 
importance generally being governed by its own meridian. Hence the discrepancies 
which perplex the traveler in moving from place to place. 
On the continent of Europe, and indeed wherever lines of communication extend 
between points differing to any considerable extent in longitude, the same difficulty 
is experienced. On a journey from Paris to Vienna or to. St. Petersburg, the stand-
ard time employed by the railways changes frequently, and tho extreme difference in 
time between the first and last city is nearly t.wo hours. Asrailways and tdegrapbs 
are extended in Russia, the inconveniences will become of serious importance in that 
country. Within the limits of Russia in Eur.ope and Asia, the extreme Yariations of 
time is about twelve hourn. 
Suppose we take the en e of a person traveling from London to India. He start 
with Greenwich time, but he scarcely leaves the shores of England when he finds bi_ 
watch no longer right. Paris time is used for the jovrney until that of Rome be-
omcs the standarcl. At Brindisi there is another change. Up the Mediterranean 
ships' time is u cl. At Al xanclria Egyptian time is the standarcl. At Suez, hip · 
• Tnrn MID TUF. 'l'ELEGRAl'II.-A me age dated Simla, 1. 55 a. m. \V dne day, w 
rec iYed in London a.t 11.47 p. m. on Tue day. As the clerk said, with pardonahl 
confusion, "Why, this me sag was sent qff to-morrow."-Times. 
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time is resumed, and continues, with daily changes, until India is reached. Arriving 
at Bombay, the traveler will find two standards employed, local time and railway 
time, the latter being that of Madras. If he has not altered his watch since he left 
Englan.d, he will find it some five hours slow. Should he continue his journey to 
China, it will have fallen eight hours behind. 
In the United Kingdom ihe difficulties due to longitude are only felt in a modified 
form. The greater island, embracing England and Scoiland, is comparatively limited 
in width; one standard of time is therefore used. It is only in respect to the sister 
island, Ireland, that the difference in longitude calls for a difference in time. In the 
whole United Kingdom, consequently, there are practically only two standards,viz, 
Greenwich time and Irish time, the difference being twenty-:fiv ... minutes. No one, 
therefore, whose experience has been confined to the United Kingdom, can form an 
adequate idea of th~ extent of the inconvenience arising from the causes alluded to, 
where geographical circumstances render necessary the use of a multiplicity of stand-
ards. 
The railway system is the principal agent in the developing of the difficulties re-
ferred to, and the still further extension of st.earn communications in great continental 
lines is forcing the subje~t on public attention. Canada supplies a good illustration 
of what is occurring. The railways built and projected will extend from the eastern 
coast of Newfoundland on t.he Atlantic to the western co3st of British Columbia on 
the Pacific, embracing about 75° of longitude. Every Canadian city has its own 
time. Innumerable settlements are now being formed throughout the country 
ultimately to be traversed by railways; and in a few years scores of populous towns 
and cities will spring up in the now uninhabite<l. territories between the two oceans. 
Each of these places will have its own local time, and the difference between the 
clocks at the two extremes of Canada will be fully 1,ha hours. The difcculties which 
will ultimately arise from this state of things are apparent. They are already in 
some degree felt, they are year by year increasing, and will at no distant day be-
come seriously inconvenient. This is the case not in Canada alone, but all the world 
over. 
* * * 
The division of the day into two halves, each containing twelve hours, and each 
~1ilmbered from 1 to 12, is also a fertile source of error and inconvenience. 
Travelers who have had occasion to consult railway guides and steam-boat time-
tables will be familiar with the inconvenience resulting from this cause; none know 
better by experience how much the divisions ante meridian and post meridian have 
baffled their inquiries, and how often these arbitrary divisions have led to mistakes. 
Were it necessary, innumerable instances could be given. The evil, however, is one 
so familiar that it has. come to be looked upon as unavoidable, and is, as a matter of 
course, silently endured. 
The halving of the day h as doubtlt,ss long been in use, uut beyond its claim to 
antiquity, is a custom that confers not a single benefit, and is marked by nothing to 
recommend it. 
SCilEME OF COSMIC OR UNIVERSAL TIME. 
1. That a system of universal ttme be established, with the view of facilitating 
synchronous scientific observations, for chronological reckoning1-1, for the purpose of 
trade and commerce by sea and land, and .for all such uses to which it is applicable. 
2. That the system be established for the common observance of all -peoples, and 
of such a character that it may be adopted by each separate community, :ts may be · 
found ·expedient. 
3. That the system be based on the principle that for all terrestrial time-reckonings 
there be one recognized unit of measurement only, and that all measured intervals 
of time be directly related to the one-unit measure. 
4. That the unit measure be the period occupied by the diurnal revolution of the 
earth, defined by the mean solar passage at the meridian tweln hou:i:s from the rrime, 
Q:leridian established throu~h Greeiiw· c4: 
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5. That the unit measure defined as above be held to be a day absolute, and desig-
nated a cosmic day. · 
6. That such cosmic day be held as the chronological date of the earth, changing 
with the mean solar passage at the anti-meridian of Greenwich. 
7. That all divisions and multiples of the cosmic day be known as cosmic time. 
8. That the cosmic day be dfrided into hours, numbered in a single series, one to 
twenty-four (1 to 24), and that the hours be subdivided,. as ordinary hours, into min-
utes and seconds. 
NoTE.-As an alternative mea-ns of distinguishing the cosmic hours from the hour11 
in local reckonings, they may be denoted by the letters of the alphabet, which, omit-
ting I a.nd V, are twenty-four in number. 
9. That until cosmic time be accepted as the recognized means of reckoning in the 
ordinary affairs of life, it is advisable to assimilate the system to present usages, and 
to .provide for the easy translation of local reckonings into cosmic time, and vice versa; 
that, therefore, in theory, and as closely as possible in practice, local reckonings be 
based on a known interval in advance or behind cosmic time. 
10. That the surface of the globe be divided by twenty-four equi-distant hour-merid-
ians, corresponding with the hours of the cosmic day. 
. 11. That, as far as practicable, t,be several hour-meridians be taken according to 
the longitude ofAthe locality1 to regulate local reckonings, in a manner similar to the 
system in use throughout North America. 
12. That in all cases where an hour-meridian is adopted as the standard for regulat-
ing local reckonings in a p-art.icular section or district, the civil day shall be held to 
commence twelve hours before, and end twelve hours after, the mean solar passage 
of such hour meridian. 
13. That the civil day, based on the prime meridian of Greenwich, shall coincide 
and be one with the cosmic day. That civil days on meridians east of Greenwich 
shall be (according to the longitude) a known number of hours, or hours and min-
utes, in advance of cosmic time, and to the west of Greenwich the contrary. 
14. That the surface of the globe being divided by twenty-four equi-distant merid-
ians (fifteen degrees apart) corresponding with the hours of the cosmic day, it is 
advisable that longitude be reckoned according to these hour-meridians. 
15. That divisions of longitude less than an hour (fifteen degrees) be reckoned in 
minutes and seconds and parts of seconds. 
16. That longitude be reckoned continuously towards the west, beginning with zero 
at the anti-prime meridian, twelve hours from Greenwich. 
17. That longitude generally be denoted by the same terms as those applied to cos-
mic time. 
REPORT ON ASTRONOMICAL OBSERVATORIES. 
By GEORGE H. BOEHMER. 
INTRODUCTORY NOTE. 
In the Annual Report of the Smitllsonian Institution for 1879 Prof. 
E. S. Holden, then connected with the U. S. Naval Observatory at 
Washington, published a preliminary account of astronomical observa-
tories, principally American, although reports of a few foreign observa-
tories, translated from the "Vierteljahrsschrift der Astronomischen 
Gesellschaft," were incorporated. 
In the beginning of 1880 a circular* was sent to the directors of 
observator1es, requesting their co-operation in the continuation of the 
work. ProfeRsor Holden, however, having accepted a call to Madison, 
Wis., as director of the Washbnm Observatory, the editing of the notes 
received was entrusted to the writer, and the result was published in 
the Smithsonian Annual Report for 1880 (pp. 623-739). 
Since then, by correspondence, a large amount of material has been 
collected, and this is now presented, classified under the two beads : I. 
American observatories, and II. }foreign observatories. N otwitbstand-
ing, however,. the care given by comparison with other works on the 
subject, such as "A. Lancaster, Liste Generale des Observatoires et des 
Astronomes," "U. S. Nautical Alman·ac," "Connaissance des Temps," 
"Astronomische Nachrichten," etc., the report is not regarded as com-
plete; and the directors of the observatories and astronomers generally 
into whose hands the paper may come are earnestly requested to freely 
criticise it and to furnish the corrections and additions necessary to 
secure, for another year, a more correct and complete account of their 
respective observatories. 
*Smithsonian Annual Report, 1880, p. ti~3. 
368 ASTRONOMICAL OBSERVATORIES. 
I. .A.MERICAN OBSERVATORIES 
AKRON, 0Hl0. 
Buchtel College Observatory. 
Longitude from Washington, ---. 
Latitud~, ---. 
Dfrector, ---. 
ALBANY, NEW YORI{, , 
Dudley Observatory. 
Longitude from Washington, 13m 12.878 E. 
Latitude, 42° 39' 49.5" N. 
Directors : B. A. GouLD, 1854. 
0. M. MITCHEL, 1859. 
G. H. HOUGH, 1862. 
L. Boss, 1875. 
Founded in 1851, by subscription, the principal subscriber being Mrs. 
BL.ANDINA. DUDLEY. Built in the form of a cross, with wings east and 
west for the meridian instruments. Finished in 1854, and inaugurated 
in 1856. 
.ALFRED OEN1'ER, NEW YORK, 
Observatory of Alfred University. 
Longitude from Washington, 2m 55• W. 
Latitude, 42° 15' 19.8" N. 
Instructors: .Prof. A. B. KENYON, 
Prof. II. 0. COON. 
The observatory has not been useu for original research, but only for 
class instruction. 
ALLEGIIENY CI11Y, PENNSYLVANIA.. 
Allegheny Observatory. 
Longitude from Washington, 1101 50.846 W. 
Latitude, 40° 27' 41.G" N. 
Director: S. P. LANGLEY. 
Founded in 1860, enlarged in 1873, and further enlarged in 18 1. 
Equipp l in 1 7, principally through the liberality of W. TH.A. w, of 
Pitt burgh, t whom its subsequent accessions are also largely due. 
The dome, 22 £ ti diameter, contain the equatorial. 
The b errntory in 1 70, under its present director, inaugurated anq 
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carried into activ.e operation the system of time ser~ice on a scale then, 
and probably still, as regards the systematic distribution of time to rail-
roads, the most extensive in the country. The observatory is the stand-
ard of time for a large portion of the railroads connecting the Atlantic 
and the Mississippi. It is better known by its investigations in solar 
physics, to which the director has given his principal attention for the 
last ten years. 
~ 
INSTRUMENTS: 
(b) Meridian transit instruments: Makers, TR0UGHT0N & SIMMS; 
aperture, 4 inches; magnifying power, 150 diameters. 
( c) Equatorial instruments : Makers, ·FITZ, reworked by CLARK; aper-
ture of objective, 13 inches; magnifying powers of eye-pieces, 50 to 
1,200; equatorial carries a 12-ineh fl.at mirror by CLARK at south end of 
its polar axis; also, position :filar micrometer, polarizing solar eye-piece; 
apparatus for projecting solar image ; eight other subsidiary pieces. 
(d) Spectroscopes: One employing large RUTHERFURD grating; one 
with small grating; one 2-prism spectroscope; apparatus for .using larg.e 
equatorial as collimator, etc. 
( e) Photometers and other subsidiary apparatus: A variety of ther-
mopiles, used in connection with a THOMPSON reflecting galvanometer; 
large BUNSEN photomet~r; small portable heliostat, etc. 
(f) Chronographs: One of BOND'S pattern, built by HAMBLET. 
(g) Cloclcs: Mean time; two by HOWARD, both break-circuit: sidereal; 
one by FRODSHAM, break-circuit. 
( h) Chronometers: Mean time; one by FRODSHAM: sidereal; one FROD-
SHAM, break-circuit. 
(i) Miscellaneous: One reflecting telescope of 6½-inch aperture, spe-
cially used for obtaining an image projected any size without the em-
ployment of any enlarging lenses; one Foucault siderostat and a large 
number of special pieces of apparatus for the study of radiant heat. 
The observatory bas never issued any regular series of annals; for 
abstracts of the results of its work reference must be made to the 
Uomptes Rendus de l'Institut de France, to the Memoirs of the U. S. 
National Academy, to the pages of the American Journal of Science, of 
the Annales de Chimie et Physique, Wiedemann's Annalen, and to 
various foreign and domestic scientific journals. 
Electric appliances for the distribution of exact time, automatically 
and continuously to points outside the observatory. 
AMHERST, l\LiSSACHUSETTS. 
The .Lawrence Observatory of Amherst College. 
Longitude from Washington, 18m 4.88 E. 
Latitud.e, 42° 22' 15.6" N. 
Director: DA vm P. TODD. 
H. l\Iis. 170--24 
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ANN ARBOR, MICHIGAN. 
Detro-it Observatory. 
Longitude from Washington, 26m 43.1° W. 
Latitude, 420 16' 48". N. 
Directors: F. BRUNNOW, 1854. 
J.C. WATSON, 1858. 
M. W. HARRINGTON, 1879. 
Annex of the University of Michigan. Projected in 1852, commence<l 
in 1853, completed in 1854. The principal structure is surmounted by a 
dome and has two wings. About thirty planetoids have been discov-
ered here. 
ANNAPOLIS1 MARYL.A.ND. 
U. S. Naval Academy O_bscrvatory. 
Longitude from ·wasbington, 201 15.6!5 E. 
Latitude, 38° 58' 53.48" N. 
Authority for longitude, U.S. Coast Survey; for latitude, Professor 
CHAUVENET. 
Director: Lieut. Commander P. F. HARRINGTON, head of department 
of astronomy, navigation, and surveying. 
The officers attached to the observatory are occupied in duties of in-
struction in the department of astronomy, navigation, and surveying. 
The inst:r-uments are used in the course of instruction, but regular ob 
servations are not made for purposes of astronomical investigation. 
INSTRUMENTS: 
(a) Merid-ian circle: One; maker, REPSOLD, Germany; diameter of 
circles, 30 inches ; divided to 2'; read by 4 microscopes to 2". Aperture 
of objective, 4 inches; for observations of the sun, aperture employed, 
- inches; magnifying power ordinarily employed, 80 diameters. 
(b) Meridian transit instrument: Maker, WURDEMANN; aperture, 2 
inches; magnifying power, 40 diameters. 
(c) Equatorial instrU?nent: Makers, ALVAN CLARK & SONS; aperture 
of objective, 7¾ inches; magnifying power of eye-pieces, 40, i06, 553, 
and 966; micrometer eye-pieces, 89, 226, 673. 
(f) Chronographs: One MORSE fillet; one Transit of Venus Commis-
sion. 
(g) Glock : One si<l.ereal; makers, ARNOLD, CHAS. FRODSHAM, London. 
(h) Chronometers: Five mean time; maker$, NEGUS, Nos.1030, 108 , 
1260; DENT, 2,099; H.A.TTON,262: two sidereal; maker, NEGUs,No · 
152 , 15 ... 7. 
(i) 1lliscellaneous: One Talcott'· zenith telescope ( Wu RDEMANN); one 
Tran it f enu. telescope (STACKPOLE); portable transit (W ·· RDE· 









Longitude from Washington (about), 15m W. 
Latitude (about), 40° N. 
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Authority for longitude and latitude, A. von Steinwehr's map of Ohio. 
Director: CH.A.RLES_E. GA.USE, Jr. · 
No systematic observations. Instruments used only for purpose of 
class instruction. 
B.A.T'l'LE CREEK, MICHIGAN. 
High School Observatory. 
Longitude from Washington, --.-. 
Latitude, ---. 
Director: ARTHUR K. BARTLETT. 
lNSTRUl\'IENTS: 
(a) Meridian circle: One; aperture of objective, 4 inches; for obser-
vations of the sun, aperture employed, 2 to 4 inches; magnifying power 
ordinarily employed, 75 diameters. 
(i) Miscellaneous: The only instrument at present used in the ob-
servatory is a 4-inch achromatic telescope, which was purchased by the 
board of education about nine years ago, for the use of students and 
teachers in the high school. It was manufactured by Pnrn, the New 
York optician, and is mounted upon a portable tripod stand, provided 
with all the necessary adjustments. For the general observations of 
astronomy it is regarded as one of the best telescopes in this State. 
BELOIT, WISCONSIN. 
Smith Obser1:atory of Beloit College. 
Longitude from Wasliington, ---. 
Latitude, ---. 
Director: ---. 
BROOKLYN, NEW YORK. 
I. Private Observatory of JJlr. W. T. Gregg. 
Longitude from Washington,---. 
Latitude, ---. 
Director: W. T. GREGG. 
(c) Equatorial instrument: Maker, WILLIA.l\'I T. GREGG; aperture of 
objective, 6¼ inches; magnifying powers of eye-pieces, 50 to 600. 
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II. Private Observatory. 
Longitude from Washington, ---
Latitude, --
Director: G. P. SERVISS. 
INSTRUMENTS : 
( c) Equatorial instruments: One telescope; maker~ JORN BYRNE, of 
New York; aperture of objective, 3¾ inches ; magnifying powers uf eye. 
pieces, 50, 106, 160, 250, and 320. 
(i) Miscellaneous: The director remarks: '' My telescope is mounted 
equatorially on a tripod stand. The objective is of excellent quality. 
I can see the companion of a Lyrre and both the debilissima in epsilon 
Lyrre with ease. It also easily separates double stars only 1.5" apart. 
Under favorable circumstances I have seen five of Saturn's moons. I 
have no ob1:1ervatory, and my observations are made from lofty windows 
having a southerly and westerly exposure, and occasionally from the 
roof of my residence on Brooklyn Heights. In observing Jupiter and 
Saturn I ordinarily employ powers of 160 and 2501 and occasionally 320. 
Fer special purposes I have used a· power of 480 with good effect." 
BUFFALO, NEW YORIL 
I. Private Obserratory. 
Longitude from Washington,---. 
Latitude, ---. 
Director: JAMES ·W. WARD. 
INSTRUMENTS : 
(b) JJferidian transit instrument. 
(c) Equatorial instrument: Maker, JOHN BYRNE, New York City; 
aperture of objective, 4 inches; magnifying powers of eye-pieces, 60, 80, 
130,200,330,400; useful with Barlow lens to 550. 
(h) Chronometer: One mean time; maker, SAMUELS, Liverpool. 
(i) Miscellaneous: DOLLOND, 1¾ inches, used roughly on alt azimuth 
swivel for southern transits, etc. 
II. Private Observatory. 
Longitude from Washington, 7m 2·1.65• W. 
Latitude, 42° 54' 0.5" N. 
Authority for longitude and latitude: Report for 1862 of the regent 
of University of State of New York. 
Director : HENRY MILLS. 
cope not equatorial; maker, BARDON; aperture of objective, 
magnifying powers of eye-pieces, 50 to 250. 
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CAMBRIDGE, MASSACHUSETTS, 
I. Private Observatory. 
Longitude from Washington, 23m 41/.W8 E. 
Latitude, 42° 22' 58.8" N. · 
Director: E. L. TROUVELOT. 
II. The Astronomical Observatory of Harvard College. 
Longitude from Wasliington, 23m 41.118 E. 
Latitude, 42° 22' 48.3" N. 
Directors: W. U. BOND; 1839. 
G. P. BOND, 1859. 
J. WINLOCK, 1866. 
EDWARD C. PICKERING, 1876. 
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Annc~ed to Harvard College; projected in 1815; ground acquired in 
1842; instruments set up in 1844-'48; a central tower · and dome, two 
wings, with a small dome on the western wing. Here i~ was that G. P. 
BOND discovered in 1848 the seventh satellite of Saturn (Hyperion), 
and in 1850 the dusky interior ring inside the bright rings of that planet. 
Among the chronographs, this observatory possesses the original in- . 
strument of W. C. BOND, mounted in 1~50. 
INSTRUMEN'l'S: 
(a) Meridia.n circle: Makers, TR0UGHTON & SIMMS (glasses by AL-
VAN CLARK & SONS); diameter of circles, 36 inches; divided to 5'; 
each circle read by 4 microscopes to 0.1"; aperture of objective, 8! 
inches; for observations of the sun, apertnre employed, 8! inches; 
magnifying power ordinarily employed, 300 to 350 diameters. . ( a') East 
transit circle, by TROUGHTON & SIMMS; diameter of circles, 48 inches; 
ui vided to 5'; each circle read by 4 microscopes to 0.2"; ap'?rture of · 
objective, 4-l: inches. 
(b) Meridian transit instrunz'ents: One made by HERBST, of Pulkowa; 
aperture, 2£ inches; magnifying power, up to 200 diameters. (b') 
Lar_ge photometer, mounted in the meridian, for comparing images of 
stars during transit. 
(c) Equatorial instruments: One made by MERZ; aperture of object-
ive, 15 inches; magnifying powers of eye-pieces, 100 to 2,000. (c') 
West equatorial, by ALVAN CLARK & SONS; aperture, 54 inches. 
( d) Spectroscopes : Three, described in vol. viii of the Annals of the 
Observatory. 
(e) Photometers and other subsidia,ry apparatus: One ZOLLNER pho-
tometer, ancl several photometers of other kinds. 
(f) Chronographs: Two spring governors, by W. BOND & SoN; one 
small barrel chronograph. 
(g) Clocks: One mean time; maker, BOND, 394; one sidereal; makers, 
FRODSIIAM, 1327 ; BOND, 312. 
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(h) Ohrononieters: Two siuereal; makers, FRODSHAM, 3451; BOND, 
236; one thermometric chronometer, FRODSHAM, 34~4. 




Longitude from Washington, 23m 491 E. (approximately). 
Latitude, 42° 21' 56" N. (approximately). 
Dirt;ctor: E. F. SA WYER. 
CHICAGO, ILLINOIS. 
Dearborn Observatory. 
Longitude from Washington, 42m 14.698 W. 
Latitude, 41° 5Q.' 1" N. 
Directors: T. H. SAFFORD, 1865. 
ELIAS COLBERT, 1874. 
G. W. HOUGH, 1879. 
Annexed to the university. Founded by subscription in 1822. 
lNS'.l'RUMENTS: 
(a) Meridian circle: Makers, REPSOLD & SON; diameter of circle, 40 
inches; divided to 2'; read by 4 microscopes to 0.1"; aperture of object-
ive, 6 inches; for observations of the sun, aperture employed, 3 inches. 
(c) Equatorial instrument: Makers, ALVAN CLARK & SONS; aperture 
of o~jective, 18½ inches; magnifying powers of eye-pieces, positive, 120, 
190, 287, 385, 900; negative, 135, 225, 450, 900. 
(j) Chronograph: G. W. HOUGH; cylinder recording. 
(g) Oloclcs: One mean time; makers, HOWARD & Co.; GRAHAM es-
capement, mercury pendulum ; one sidereal; makers, CHARLES GORT· 
NER & Co., London; GRAHAM escapement, mercury pendulum. 
(h) Chronometer: Sidereal; makers, BOND & SoN. 
(i) JJfiscellaneous: Signal mean time clock for transmitting time sig-
nals. 
CINCINNATI, OHIO. 
Cincinnati Observatory. (See Mount Lookout.) 
CLINTON, NEW YORK. 
Litchfield Observatory of Hamilton College. 
Longitude from Washington, Gm 34.65• E. 
Latitude, 43° 3' 17" N. 
Authority for Jongitucle and latitude: Longitude telegraphically de-
termined from Cambri<lge, Mass. Latitude by stars in prime 
vertical. 
Director: C. W. F. PETERS. 
oun :i. in 1 :-- .:.1 y sub cription; completed m 1855; central edific 
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with wings east and west. Forty-two planetoids lrnve been discovered 
here. · 
INSTRUMENTS: 
(b) Meridian transit instrument: Maker, W. WuRDEMANN, Washing-
ton, D. C.; aperture 2½ inches; magnifying power, - diameters. 
( c) Equatorial instrument: One made by SPENCER & EATON; aper-
ture of objective, 13½ inches; magnifying powers of eye-pieces, 80 to 
1600. (c') One by STEINHEIL SONS; aperture, 4incbes. (c") One by 
HUGO SCHRODER ; aperture, 5 inches. 
( d) Spectroscope: One direct vision 5 prisms; attached to the 4-inch 
STEINHEIL refractor. 
(f) Chronograph: By WM. BOND & SoN, Boston, Mass. 
(g) Clocks: Mean time; makers, vVM. BOND & SoN. 
( h) Ohrononieter : Sidereal; makers, WM. Bo ND & SON. 
COLUMBIA, MISSOURI. 
The Laws Observatory, University of the State of M-issouri. 
Longitude from Washington, l h 1m 68 W. 
Latitude, 38° 56' 51.5" N. 
Authority for longitude and latitude: JOSEPH FICI{LIN and THOMAS 
J.LOWRY. 
Director : JOSEPH FICKLIN. 
During February and March, 1880, the old observatory building, 
which stood a few feet west of the main university edifice, was moved 
and enlarged. It now stands on the beautiful eminepce in the campus 
near the chalybeate spring. The meridian line of each pier now passes 
between the university building and the president's mansion. In this 
position a goo<.l horizon is secured. In the old position the horizon was 
obstructed on the north by the scientific building, and on the cast by 
the _university building. , 
The old dome was found to be too small for the eqnatorial recently pur-
chased, and a brick addition was made at the east end for the accom-
modation of this instrument. T~e whole building is 63 feet long from 
east to west, and fronts east. 
The present greatly improved condition of the observatory is due to 
the liberality of the president, Dr. S. S. LAWS, who, for the advance-
ment of astronomical science, has given to the university more than 
$2,000, in order to procure the telescope and pnt it in complete working 
order, and to move and enlarge the observatory building. 
INSTRUMENTS: 
(a) Meridian circle: One; -maker, BRCNNER, of Paris; diameter of 
circle, 10½ inches; divided to 5' ; read by two microscopes to 3" ; aper-
ture of objective, 2l6 inches; for observations of the sun, aperture 
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employed, 21.1.6 inches; magnifying power ordinarily employed, 50 diam-
eters. 
(c) Equator-ial irtstrmnents: One made by HENRY FITZ, of New York; 
aperture of objective, 41.1.6 inches; magnifying powers of eye-pieces, 30 
to 240; one made by MERZ & SoN, of Munich; aperture of objective, 
7½ inches; magnifying powers of eye-pieces, 80 to 1018. This instru-
ment is furnished with a micrometer, reflecting prisms and sun-shades. 
It is driven by clock-work. The hour circle is 10 inches in diameter. 
It is graduated on silver to single minutes, and read by two verniers 
to 4 seconds of time. The declination circle is 15 inches in diameter. 
It is graduated on silver to 10 minutes, and read by two verniers to 10 
seconds of arc. The finder was made by AL v AN CLARK & SoNs, of 
Cambridgeport, Ma.ss. It has an aperture of lf inches anu a focal length 
of 17½ inches. 
(g) Clocks: One mean time; maker, RIGGS, of Philadelphia: one 
sidereal; makers, GREGG & RUPP, of New York. 
(i) Miscellaneous: The insti;urnental equipment includes also a sextant 
· made by E. & G. W. BLUNT, of New York; the arc is graduated on 
silver, and reads by a vernier and miscroscope to 10 seconds. An alt-
azimuth instrument, made by E. & G. W. BLUNT; it has an aperture 
of 2¼ inches; the c:i\'cles are 12 inches in diameter and graduated to 10 
minutes; the horizontal circle has four verniers with microscopes and 
the vertical circle two, and each reads to 10 seconds. A Transit theodo-
lite, made by GREGG & RUPP, of New York. 
COLUMBUS, OHIO. 
Private Observatory. 
Longitude from Washington, 23 111 548 W. · 
Latitude, 40° 0' 1.5" N. 
Authority for longitude and latitude: U. S. Coast Survey for State-
House uoine, 2 miles djstan t. 
Director: R. W. McFARLAND. 
INSTRUMENTS: 
(c) Equatorial instrument: Makers, ALVAN CLARK & SONS; aper-
ture of objective, 5 inches. 
(g) Clock: Mean time; makers, PARKINSON & FRODSIIAM. 
CRETE, NEBR A, 'KA. 
Bosu.:ell Observatory of Doane College. 
Lougitu<l. from"\\ a. hinO"ton, - .--. 
L, tittuk, - .--. 
Director:---. 
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DUBUQUE, low A. 
Dubuque Observatory. 
Longitude from Washington, 54m 27.6!8 vV. 
Latitude, 42° 29' 38" N. 
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A utbority for longitude and latitude: Boundary line between the 
States of Illinois and Wisconsin, projected through the city of 
Dubuque; and telegraphic record of star transits at Ann 
Arbor and Dubuque. 
Director: As.A HORR, M. D. Under the supervision of Prof. J. 0. 
W A'l'SON, in 1865. 
lNS'l'RUMENTS: 
(b)· Meridian transit instrument: Maker, WM. WURDEMANN, Wash-
ington, D. 0. Aperture, 1½ inches; magnifying J)Owe;r sufficient to note. 
time l>y stars of the 10th magnitude. Finding circle, 4-½ inches diam-
eter, reading by verniers and lenses to half a minute of arc. The pier 
extends 17 feet into the ground, through clay to gravel; it is 7 feet 6 
inches diameter at base, 3 feet at top, which is 4 feet above the surface; 
is surrounded by a brick wall, 8 inches from the stone shaft, the space 
between (at the surface of the ground) being stuffed with oakum. The 
Y's rest on thin brass supports on the top of stone pillars, instead of the 
iron frame which acme with the instrument. 
(g) Glock: Mean time; makers, HOWARD & Co., Boston. Tower 
clock, reliable to less than a .second a day through all extremes of tem-
perature. 
(h) Chronometer: Mean time; maker, K. ZIMMERMAN, Liverpool,Eng-
land. 
DUE WES'l', SOUTH CAROLINA.. 
Astronomical Observatory of Erslcine ColZege. 
Longituue from Washington, ---. 
Latitude, --. · 
Director: Rev. W. M. GRIER, D. D. 
EASTON, PENNSYLVANIA. 
La Fayette College Observatory. 
Longitude from Greenwich,---. 
Latitude, --· --. 
Director: --. 
ELIZABETH, NEW JERSEY. 
Observatory. 
Longitude from Washington, nm 22.28 E. 
Latitude, 40° 40' 19" N. 
Authority for latitude and longitude: United States Coast Survey. 
Director: 0II.A.RLES w. PLYER. 
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INSTRUMEN'.l'S :· 
(b) .. Meridian transit instrument: Makers, JOHN BLISS & SONS, New 
York; aperture, 1 inch; magnifying power, 10 diameters. 
(c) Equatorial instrument: Maker, HENRY G. FITZ; aperture of ob-
jective, 6¼ inches. Nine eye-pieces, from 50 to 630. 
FORDHAM, NEW YORK. 
Priva.,te Obser-vatory. 
Longitude from Washington, 12m 40.478 E. 
Latitude, 40° 52' 31.3" N. 
Authority for longitude and latitude: Coast Survey map of 1863 and 
American Ephemeris, 1879, assuming tlte longitude and lati-
tude of New York, given in the Bphemeris, to be that of the 
city hall. 
Director: WILLIAM lVIEIKLEHAM. 
Observatory removed to Rii1erdale, New York. 
FORT DODGE, low A. 
· Private Observatory. 
Longitude from Washington, :fh Sm 5s W. 
Latitude, 42° 30' N. 
Authority for longitude and latitude: F. HES.5. 
Director: F. HESS. 
INSTRUMENTS: 
(b) Meridian transit instrument: Makers, J. BROWN & SoN, New 
York; aperture, 1 inch; magnifying power, 10½ diam~ters, with hori· 
zontal and vertical circle, each reading to 1. 
(c) Equatorial instrument: Aperture of objective, 2~ inches; for ob· 
servations of the sun, aperture employed, 2g inches; magnifying power 
ordinarily employed, 50 diameters. 
(g) Clock: Mean time; maker, G. M. WHEELER, Elgin, Ill. 
(i) Miscellaneous: One TR0UGHTON sextant and artificial horizon. 
GEORGETOWN, DISTRICT OP . O0LUMBH .. 
Observatory of Georgetown College. 
Longitude from Washington, G.28 W. 
Latitude, 3 ° 54/ 26.07" N. 
Directors: JA?rIES C RLEY, S. J. 
Jon?f G. llAGEN, S. J. 
Th b ervatory wa ready for use on January 1, 1846, and wa built 
Y m an of a donation of the Rev. MEREDI'l'Il JENKINS, of Baltimore. 
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Miscellaneous observations were .made first to determine the latitude 
and longitude with great accuracy. It is now used principally for in-
struction. · 
The plan of this observatory was made and the first instrumeut 
ordered in tlie year 1841. The excavations for the building were 
commenced in 1843, and three years later observations began. The 
building is situated on a hill, northwest of the college, commanding a 
free horizon . . It is 60 feet long by 30 feet wide, comprising two wings. 
on the east and west sides, and two rooms in the · middle, viz: The 
clock-room and library, besides cellar and dome. 
The west wing bas a transit instrument by ERTEL & SoN, 7 feet long 
and 4½ inches aperture; the east wing a meridian circle by TROUGHTON 
& SIMMS, reading to fractions of a second by four microscopes, with an 
object-glass o:f 4 inches clear aperture. The equatorial was also made 
by TROUGHTON & SIMMS, has 4.8 inches aperture with powers from 
25 to 400, clockwork and micrometer, strong mounting and large circles. 
The dome .measures ~O feet in diameter, and was intended for an 8-inch 
~quatorial, whi~h had been ordered in Paris, but had to be replaced by 
the present one. Two sidereal clocks, originally mounted in the east 
and west wings, and a meantime chronometer by MOLYNEAUX, of Lon-
don, a universal instrument by ERTEL & SoN, a reflecting circle by 
TROUGHTON & SIMMS, and two 3-inch .telescopes completed the original 
outfit of the observatory, which, together with the building, cost about 
$13,000, a small sum compared to the prices of the· present day. The 
expenses were defrayed for the most part by a donation of the Rev. 
THOMAS MEREDITH JENKINS, s. J., of Baltimore. 
The building of the observatory and the mounting of the instruments 
was superintended by the first director, JAMES CURLEY, S. J. The 
geographical position was determined by him in 1846, the longitude by 
corresponding observations of moon-culminations at Georgetown and 
Greenwich, the latitude by upper and lower culminations of circum-
polar stars. 
The revolution of 1847 brought several Italian professors to George-
town, among whom were DE Vrno, SECCHI, and SESTINI. The former 
had to.leave a few weeks later for London on some important business, 
where he died of typhoid-fever on November 15, 1848, only forty-three 
years of age; but the gold medal is still preserved here, which be 
received from the King of Denmark for his discovery of six comets (I, 
1844; II, 1847; I, V, VI, IX, 1846) while director of the ob_servatory 
at the Roman College. He was a member of the Royal Astronomical 
Society of London. 
F. SECCHI, then thirty years of age, taught physics for one year and 
then returned to Rome to enter upon his career in physical astronomy, 
but his first interest in this study dates from the observations he made 
with F. CURLEY at Georgetown. 
F. SESTINI began observations of star-colors in 1849, the manuscript 
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of which is preserved in tbe library of the observatory. Tbe list of 
his stars was taken from Baily's Catalogue, and is the same which 
he had observed at Rome. The result was that in general there is no 
differencQ in color observed in Italy and in our sky. In 1850 he made 
drawings of sun-spots from September 20 till November 6, missing only 
six days out of forty-eight. The drawings were lithographed and, to-
gether with a journal and preface, published in the appendix of the 
Washington Astronomical Observations for 1847. A duplicate set of 
copies is still in the library of the observatory. 
In 1852 a quarto volume of 215 pages, containing a description of the 
observatory, with eight plates and reduction tables for time observa-
tions, was published and distributed by the director. That nothing 
more has appeared Jrom hfa pen finds sufficient explanation in the 
facts that he considerE-d the observatory mainly as a means of educa-
tion, and that he is now in the venerable age of ninety-three years. 
As the centennial celebration of the foundation of the college drew 
near, the regents of the university placed the observatory in charge of 
a younger director and put a liberal allowance at his disposal. Almost 
a thousand dollars were expended for repairs of the building, drying 
and warming the cellar, roofing, painting, and so on, The problem of 
revolving the heavy dome was successfully solved by Mr. GARDNER, of 
the Naval Observatory. A spring which allows the vertical shaft of 
the gearing a horizontal play of 1 inch, f-iO as to keep the pinion al, 
ways in contact with the rack, and a large (vertical) steering wheel, with 
handles, enable a strong man to turn the dome halfround in two minutes. 
Nearly another thousand dollars were spent on old and new instru-
ments. The equatorial received a helioscope, one of the 3-inch glasses 
was changed into a portable equatorial, with circles, the other into a 
comet-seeker; the clocks were cleaned and mounted in double gla s 
cases on the large equatorial pier, one running on sidereal the other on 
mean time, both provided with the Gardner spring contact, and ·a new 
chronograph by FAUTH & Co., of Washington, placed between them. 
A triple electric-wire system is now being run to the switch-board in the 
clock-room, one making connection with the U.S. Naval Observatory, 
another connecting clocks and observing keys with the chroqograpb, 
and a third giving incandescent illumination to the field and reading 
microscopes of the equatorial and transit instruments. The arrange-
ment of the switch-board bas been made by Mr. WILLI.AMC. WINLOCK 
a istant observer at the U . S. Naval O,bservatory, and is the same a 
in the ob er atories of Harvard College and Mount Hamilton, Cal. 
The tran it in trument and meridian circle are still awaiting a thor-
ugh examination, and piers ~ill have to be built for the smaller in tra-
m nt and for c 11imator . 
h quat ri, 1 i the only in trument now ready for u e, and will be 
mainly m11 yed for variabl tar work. All the known variables, from 
th qu, tor down to th 11 rizon, he ve been put on the observing Ii t 
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while the northern sky is left to the care of more northern observatories. 
Star occultations and comets will be taken in occasionally. If the staff 
of the observatory be raised, as is hoped, to three regular observers and 
one servant, the establishment will be able to produce useful results. 
GLASGOW, MISSOURI. 
Jl,Jorrison Observatory. 
Longitude from Washington, lh 3m 5.938 W. 
Latitude, 39° 16' 16.75" N. 
Authority for longitude: Exchange of clock-signals with the Narnl Ob-
servatory in June and July, 1879, five nights; latitude, from 
circumpol3:r stars observed on meridian circle. 
Director: 0. w. PRI'.I.'CHETT. 
The observatory was founded, 1875-'76, by the liberality of Miss BER· 
ENICE MORRISON, of Saint Louis. 
INSTRUMENTS : 
(a) Meridian circle: One; makers, TROUGHTON & SIMMS; diameter 
of circles, 24 inches; divided to 5'; read by 4 microscopes to l"; aper-
ture of objective, 6 inches; for observations of the sun, aperture em-
ployed, 4 inches ; magnifying power ordinarily employe<l, 200 diameters. 
(c) Equator-ial instrument: Makers, ALVAN CLARK & SONS; aperture 
of objective, 12! inches; magnifying powers of eye-pieces, 50 to 1,200. 
(f) Ohronograpli : One. 
(g) Glock: Sidereal; maker, CHARLES FRODSHAM, London. 
(h) Chronometer: Sidereal; maker, T. S. & J. D. NEGUS, New York. 
(i) Miscellaneous: Alt-azimuth, by L. P. CASELLA, London; comet-
seeker, by AL VAN CLARK & SONS. 
GREENCASTLE, INDIANA. 
McKim Observatory of De Pauw Un-iversity. 
Longitude from Wasllington, 14m 17.9l8 W. 
Latitude. 300 37' N. 
Director: J. P. D. JOHN. 
HANOVER, NEW HAMPSHIRE. 
Shattuck Observatory of Dartmouth College. 
Longitude from Washington, 19m 3.568 E .. 
Latitude, 430 42' 15.2" N. 
Authority for longitude anu latitude, Prof. C. A. YOUNG. 
Directors : 0. A. YOUNG, 1853. 
CHARLES F. EMERSON1 l8'i8. 
Founded in 1853 through the liberality of Dr. G. S. SHA'.I.'TUCK. Con-
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sists of a west rotunda and three additions. It has doullle brick walls 
and an air chamber with a space of 6 inches (0.15m) between the walls 
INSTRUMENTS : 
(a) 111.eridian circle: Makers, TROUGHTON & SIMMS; diameter of 
circle, 80 inches; divided to 5'; read by reading microscopes to 1', and 
micrometers to single seconds; aperture of objective, 4 inches; mag. 
nifying power ordinarily employed, 120 diameters. 
(c) Eqitatorial instrument: Makers, ALVAN CLARK & SONS; aper-
ture of objective, 9.25 inches; µiagnifying powers of eye-pieces, 100 to 
1,200, 20 in number. 
( d) Spectroscopes : Large 9-prism CL.A.RR'. spectroscope; -seven prism, 
double acting (equivalent to 13 prisms), fitting equatorial mentioned 
above. 
(f) Chronograph: BOND'S spring governor. 
(g) Clocks: One mean time: makers, UTZSCHNEIDER & FRAUENH0FER; 
connected with chronogrnph; one sidereal; makers, UTZSCHNEIDER & 
MAHLE~, of Munich; connected with chronograph. · 
(i) Mis~ellctneous: Comet-seeker, aperture 3.6 iuches, mounted on 
large tripod; small portable telescope, aperture 3 inches; zenith sector, 
loaned by Coast Survey, aperture 4 inches; full set of common meteoro-
logical apparatus, including a recording barometer; sextant by HARDY, 
of London. 
HASTINGS, NEW YORK. 
Private Observatory. 
Longitude from Washington, 1210 42.7 5 E. 
Latitude, 40° 59' 25'; N. 
Authority for longitude and latitude, U. S. Coast Survey. 
Director: HENRY DR.APER. 
INSTRUMENTS : 
(b) Merid·ian transit -instrument: Makers, STACKPOLE & BR0'.I.'HER; 
aperture, 2 inches; magnifying power, 45 diameters. 
(c) Equatorial instruments: One reflector, 28 inches aperture, made 
by HENRY DRAPER; ( c') one refractor, 11 inches aperture, by .AL VAN 
CLARK & SONS, with photographic corrector. 
( d) Spectroscopes: One diffraction, 1 stellar photographic, 1 automatic, 
etc. 
cf) Chronograph: One made by IlENRY DR.APER. 
(g) Clock: One mean time; maker, II ow .A.RD. 
(h) Chronometers: One mean time; maker, NEGUS: one sidereal; 
maker, NEGUS. 
(i) Miscellaneous: Altitude and azimuth reflector of 15½ inches aper-
tur . 
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HAVERFORD COLLEGE, PENNSYLVANIA. 
Haverford College Observatory. 
Lougitude from Washington, 6m 59.338 E. 
Latitude, 40° 0' 36.5" N. 
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Authority for longitude and latitude: Observations on moon, culminat-
ing stars, and with transit in. the prime vertical in the years 
]854-'55. [The triangulations from U.S. Coast Survey stations 
give: 
Longitude, 7rn 0.47 8 E. 
Latitude, 40° 0' 49.73" N. 
Director : ISAAC SHARPLESS. 
INSTRUMENTS: 
(a) Jlferidian circle: One; diameter of circles, 26 inches; divided to 
15'; read by 4 microscopes to 2"; aperture of objective, 4 inches. 
(c) Equatorial instrument: Makers,HENRY Frrz,re-worked by CLARK; 
aperture of objective, 8¼ inches; magnifying powers of eye-pi~ces, 60 to 
800. 
(J) Chronograph : BOND'S magnetic. 
(g) Clocks: One Hidereal; maker, LUKENS: one sidereal; maker, HAR-
PER; mercurial compensation. 
,(i) Zenith instrument: Aperture, 2¼ inches; rejuvenated by FAUTH & 
Co., and to be set up as soon as addition is built to observatory, to de-
termine our latitude. 
HunsoN, Omo. 
Hudson Observatory. 
Longitude from Washington, 17m 32.0611 W. 
La.titmie, 41 ° 14' 42.6" N. 
Authority for longitude and latitude: Prof. ELIAS LOOMIS, LL. D. 
Director: OHARLES J. SMITH. 
INSTRUMENTS: 
(a) Meridian circle: One; maker, SIMMS, of London; diameter of cir-
cles, 18 inches; divided to 5'; read by 3 microscopes to 1"; aperture of 
objective, 3 inches. 
Equatorial instrument: One; maker, SIMMS; aperture of objective, 4 
inches; magnifying powers of eye-pieces, 50, 100, 150, 250, 350. 
Clock: Sidereal; maker, MoLINEUX; mercurial pendulum. 
low A CITY, Iow A. 
Private Obseri:atory. 
Longitude from Washington, 57m 52.58 W. 
Latitude, 41 ° 30' 8" N. 
Director: 0. W. IRISH. 
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INSTRUMENTS: 
( b) Meridian transit instrument : A small one made by the director 
himself; aperture, one inch; magnifying po~er, 11 diameters.· 
( c) Equatorial instrument: Maker, UHEV ALIER, Paris; aperture of 
objective, 4 inches; magnifying powers of eye-pieces, 25 to 300. 
(f) Chronograph: A Morse register. 
(g) Clock: One mean time; beating three-quarter seconds; of German 
make. 
JERSEY CrrY, NEW JERSEY. 
Private Observatory. 
Longitude from Washington, nm 48.4911 E. 
Latitude, 40° 42' 50.30" N. 
Director: HENRY HARRISON. 
lNSTRUMEN'.l'S: 
Equatorial: Refractor, new, by JOHN BYRNE; aperture, 4¼ inches; 
focal length, 39 inches; power of eye-pieces (with insertion of BARLOW 
lens) from 20 to 400; TR0UGH'l'ON position filar micrometer; apparatus 
for projecting solar image. 
Spectroscope: With view telescope and collimator cabinet; length, 7 
inches; RuTHERFURD diffraction grating i by 1 inch. 
Glock: sidereal, THOMAS. 
LANSING, l\frcnIGAN. 
State Agricultural College Observatory. 
Longitude from Washington, 29m 441 W. 
Latitude, 42° 43' 54" N. 
Director: R. C. CARPENTER. 
The observatory is rather for instruction than in ,cstigation. 
LA WREN CE, KANSAS. 
Observatory of the Kansas State University. 
Longitude from Wa bington, J.11 12m 47.D• W. 
Latitude, 330 57' 15" N. 
Authority for longitude and latitude: FRED W. BRADWELL, late pro-
fessor of astronomy, Kansas State University. 
·Director: H.J. S. SMITIT. 
INSTRUMENTS : 
(b) feridian transit instrument: Makers, S'1'.ACKP0LE UR0S.; aper-
tur , 24 inch s. 
(O) Clocks: One mean time; makers, E. -lIOWARD & C ., Ilo ton 
(m clium): one idereal; maker, BR0CKB NK,', London (old). 
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(h) Chronometer: Sidereal; makers, T. S. & J. D. NEG-US, New York 
(good). 
(i) Miscellaneous: Sextant, by GAMBEY; comet-seek'3r, G-inch object 
glass. 
LINWOOD, OHIO. 
Privatr · Observatory. 
Longitude from .,Washington,---. 
Latitude, ---. 
D-irector: R. H. McCLURE. 
Situated ahout one mile E. b.v s. trom Cincinnati observatory. 
lNSTRUMEN'.I.'S : 
(c) One equatorial silvered glass Newtonian reflector. Diameter of 
the concave reflecting objective, 5½ iuclies; magnifying powers of the 
eye-pieces, 60,100, and 200 diameters. The mirror, tube.,and mounting 
all constructed by Mr. McCLURE himself. 
MADISON, WISCONSIN. 
The Washburn Observatory. 
Longitude from Washington, 49m _25.8• W. 
Latitude, 43° 4' 36.71.1 N. 
Authority for longitude and latitude: a pier of the United States 
Coast and Geodetic Survey, about 500 feet from the observa· 
tory, bas been connected by a triangulation with the transit 
room, and the ppsition given refers to the center of the transit 
circle. 
JJkectors: EDWARD ·s~· HOLDEN, 1880. 
GEORGE C. COMSTOCK, 1885. 
INSTRUMENTS : 
(a) .A meridian circle: Maker, REPSOLD & BRO'l'HER, Hamburg; 
diameter of circles, about 30 incl.Jes; divided to 2'; read by 4 microscopes 
to 1". Aperture of objective, 4.8 inches; for observations of t!J.e sun, 
aperture employed, -inches; magnifying power ordinarily employed, 
- diameters. 
(b) Meridian transit instrument: Makers, FAU'l'H & Co., Washington; 
aperture, 3 inches; magnifying power, 60 and 120 diameters; two 12-
inch circles divided on the edges: one circle to 10", the other for set-
ting only. The fine circle bas a level for latitude. 
( c) Equatorial instru.nient : Makers, AL v AN CLARK & SONS ; aper-
ture of objective, 15.5 inches; magnifying powers of eye-pieces, 145 
to 1200. 
(f) Chronograph: A chronograph by FAU1'H & Oo.7 with a conical 
pendulum. 
H, Mis. 170-20 . 
• 
• 
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(g) Clocks : One mean time; makers, SETH THO:VIAS CLOCK Cm1-
PANY: one sidereal; maker, HoHwu, of Amstenlam. 
(h) Chronometers: One ·sidereal; maker, BLISS, No. 2786; one side-
real break-circuit, BLiss, No. 2791. 
MOUNT HAMILTON, CALIFORNIA. 
L-iclc Observatory of the University of California. 
Longituue from Washington, 2h 53rn 14.68 W. 
Latitude, 37° 21' 3" N. 
Director: EDWARD s. HOLDEN, 1885. 
The Lick Observatory of the University of California owes its origin 
to the bequest of the late JAMES LICK, of Ualifornia, who bequeathed 
to the University of California" a telescope of greater power than any 
yet made." As the site of his observatory be selected Mount Hamilton, 
in the Santa Clara Valley. 
The following description of the estabUsbment of the observatory is 
taken from the Scientific American (New York), March 17, 1888 : 
In administering their trust the custouians met with legal obstacles 
and suits brought by bis relatives. These delayed the carrying out of 
bis plans,'but eventually a settlement was reached. On June 30, 18t,3, 
the corner-stone of the observatory to wbich this .article is devoted 
was laid, and to-uay the work is practically complete. When Mount 
Hamilton was selecteu as tbe site for the Lick Obser:rntor.v, in order to 
test its atmospheric conditions Prof. S. vV. BURNHAM, the d1scoverer of 
many double stars, was invited.. to observe t.here in 1879. Owing to the 
dryness of tlie air and its excellent quality for astronomical work, 
bis 6-inch telescope <lel::iCl'ibe<l many stars, c<l,talogued by Prof. O'I'TO 
S'l'RUVE as doul.>le, into triple stars. Mr. LICK died in 1876, and the 
original plans for the observatory were determined by Capt. RICHA~D 
S. FLOYD, president of the trustees, and Mr. T. E. FRASER, superm· 
tenuent of construction, acting under the advice of Prof. EDWARD.'· 
HOLDEN, and.. Prof. SIMON NF.WCOMB, of the Naval Ubservatory, m 
Washington. -Many noted astro11omers have been interested in the 
work, and this will probably be the most famous observatory in the 
world. It owns about 1,550 acres of land, a portion of which will event-
ually be made into a public park, and the graued road of 26 miles lead-
ing to the summit of Mount Ilamilton from San Jose may, perhaps, be-
come a direct route to the Yosemite Valley. Since 1880, when the work 
was fir t b gun, 7,000 tons of rock and earth have been removed to 
leYel ~ plateau upon which the buildings stand. They are construct~d 
of solHl ma 'Onry, and are of simple but effective architecture, and rn-
·lnde th m<liu building, 287 fret long, containing the. director 'and 
·ec:i-etar)' ' oflic ·, the lil>rary, clock-rooms, etc., witll tlrn large dom 
at ItR onthern end for the larO'e tele ·cope and a smaller dome for the 
l~-iuch .quatorial at the north we. t come;, the meri<1ian-circl hon , 
th trau ·1 hou · , th photographic laboratory, and everal t mporary 
':o l n work;hop . Tll <l w 1 lling· bou e of the astronom r ', 3 by ' 
frc:t , U ncl. · 1J low the ,·nmmit arnl is conn 1 cte<l with th plat , u , a 
lm,lgP.. 'l h ' :urr u11di11g peaks u.a-ve b en namcu fi.·om everal famou 
a ·tronomer . 
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The large dome, built by tl.ie Uniou Iron Works, of San Francisco, is 
75 feet in diameter and its moving parts weigh 100 tons. It revolves. 
upon wheels which ruu on harde1teu ·steel balls. A man merely pushing 
against it can mo,'e the entire dome. Tbe usual motive power is ob-
tained from a water engine which can rotate the dome 360 degrees in 
less than nine minutes. Its diameter changes one-half inch in.the ex-
treme change of temperatur.·, and its track is given a smooth and oiled 
surface to slide upon. Tbe observing slit is 9½ feet wide, ind the pintle 
of the shutter is placed eccentrically. A practical device for carrying 
the observer to tile eye-piece of the telescope, which at times is far above 
the base of the dorp.e, was µlauned by Sir How.A.RD GRUBB, ·of Dubliu. 
This is an elevating floor 61,& feet in diameter, weighing 50,UOO pounds, 
and is moved up and down~ tllrough a space of 16 feet. It is highly 
prouable tuat the present sys tem will not be snfficiently powerful to 
raise the flooring rapidly enough, but in this eveut the hydraulic system 
ca11 ·ue altered, or steam or electricity substituted. The actual speed 
req uire<l can only be determined after a series of experiments have 
been made. 
Tile dome for the e-iucli equatorial is 25 feet wide, weighs 8 tons, 
and its observing slit, which exteuds beyond the zenith, is 3 feet wide. 
The meridiau-circle ]muse is 43 by 38 feet. Its walls are double, the 
outer frame of galvauized iron, the iuner one of Ualifornia redwood. 
Betweeu these is an air space 2-1 inches· wide, which encircles the build-
iugs. There is also an air space above the ceiling, which commuuicates 
with the room and with the air spaces of the walls, and on the west 
there is a ventilating tower two stories _in height, which connects with 
the room ot the meridian-transit iustrument. By these means the tem-
perature of the building is kept tlle same as that of tlle external air. The 
transit house, adjoining the meri<lian-circle house, is built of iron, with a 
wooden lining, and is arc!Je<l by a curved shutter, whieh is controlled 
by levers, planned by Sir HOWARD GRUBB. The photographic observ-
atory, north of the transit house, is a small wooden building, with brick 
foundation. The tube of the photobeliograph telescope ~nters this 
l10use, and a brick pier supports the pbotoheliograph. A roo11i in the 
seconrl floor of the main building is ah;o fitted for photography. . 
'fhe large telescope, wLich embodies the expressed. object of the 
$700,000 donat10n, was mounted by WARNER&. SWASEY, of Cleveland. 
The tuue is uearly c_ylindricaJ, and is GO feet in length. ~l'here are three 
~uders, 6, 4, and 3 i11ches in aperture, and in addition to these the 12-
rnch equatorial can be quickly attached, as a pointer, for photographic 
work if the controlled driving clock does not work satisfactorily. 'The 
lensis36 inches clear aperture, being- the largest ol>ject glass in the world, 
and has a 678-iuch focus. The fliut disk was obtained from FEIL, in April, 
~882, _and after .nineteen failures the cro'wn-glass disk was cast success-
, fully m September, 1885. Tbe third photographic crown lens was pur-
chased from FEIL in 1~86, and broke while in the bands of the CLARKS. 
The trustees of Yale University then offered their 27-inch flint glass to 
the Lick Observatory, but this was too yellow, and in 1887 Mr. ·ALVAN 
~- OLAR!( boug-llt in Paris, from FEIL, the crown glass which is worlu:d 
rnt? ~ !hml_ lem;. In adclitfon to its magnifying power and its perfect 
detimt~on, i. e., neatuess, accuracy, etc., this telescope bas great ligh~-
gatllenng power, and stars may l>e seen through it which are thirty 
thousan~l times fai11tcr tbau the faintest soon qy the naked eJe, and the 
moon will appear under the same co11ditiolls as if it were seen lJy t lie 
naked ese at about ~00 mileH from t11e earth. 
The 12-iuch refr~ctor, which was originally made for Dr. IlENH,Y 
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DR.A.PER'~ private observatory '-1,t Hastings, N. Y., by ALVA.N CLARK 
& Som~? 1s of the finest constructiou. Tlrn pl>ject-glass of the G:1-inch 
equatorial was also made by the CLARKS, and is provided with a port-
able mounting made by W .ARNER & SWASEY. The 4·.inch comet-seeker, 
made by ALVAN UL.ARK & SONS, has a focal length of 33 inches. The 
rays f~ll on a reflecting prism, and are bent into a horizontal plane. 
The eye of the obsen~er, moving in azimuth while the telescope is in 
altitude, can cover the who)e sky. 'l'be motion is effected by turning a 
crank. This was bought on Profes~or NEWCOMB'S recommendation. 
The photoheliograph is mounted south of the transit house. The 
transit instrument determines the axis of the photoheliog-raph, and thi · 
is also used as a co.llimator for the transit. The 6-inch REPS0LD merid-
ian circle was delivered in 188!, after having been iuspected by Pro-
fessors AUWERS and KRUEGER, of Berliu. The declinograph wa 
made under the supervision of Dr. JOH.ANN P ALISA, of Vienna, to fit 
either a 12-inch or a 6 inch equatorial. The universal instrument inade 
by REPSOLD consists of a telescope containing a prism, into which the 
rays of light are reflected. Its aperture is 2.15 inch. The horizontal 
circle reads by two microscopes to two seconus, and tlle circles are 10 
inches in diameter. Tb.is is a perfect geouetic instrument, and together 
with a 6-inch equatorial and a chronometer can be easily packed for 
astronomical expeditions. There are several chronometers made by 
NEGUS, and a thermometric chronometer by U. FRODSHAM. The mo t 
important of the minor instruments are the filar micrometer for the 
36-inch telescope by FAU1'H & Co., the duplex micrometer by GRUBB: 
and a star spectroscope made by BRASHEAR from designs of Mr. 
KEELER. Plans for a large solar spectroscope are being worked out 
by Professors HOLDEN and LANGLEY. 'fhe other instruments are a 
delicate sphereometer by FAUTH & Co.; resistance coils; galvanome-
ters; a disk photometer; spectroscopes; a lever trier of refined con-
struction; anu an engine for measuring photographs, scales, etc., made 
by STACKPOLE & BROS., from designs of Professor HARKNESS. 
The m~teorological instruments are: Self-registering rain-gau~e , 
wind-'gauges, barometers, anu a number of tbermometers. There 1s a 
complete set of apparatus for registering earthquakes, provided _by the 
Oa°'bridge Scientific Instrument Company, cousisting of a horizontal 
seismograph with clock and driviug plate, the clock being started by 
an electric contact at the beginning of a shock, and the two rectan~u-
lar components of the horizontal motion then registering on a mov1~g 
plate; a vertical seismograph to register yertical motions on a cllal 
plate; a duplex pendulum seismograph to give independent record on 
a dial plate, the pencil being free to move in any azimuth; and a cbro: 
nograph, which is set in motion at the beginning ~of an earthquake anct 
records its duration upon a clock. The staff of the observatory con-
si ts of Prof. EDWARD S. IloLDEN, director and chief astronomer; 
S.Al\IUEL w. 13 RNHAM, J.Al\IES E. KEELER, JOHN M. Serr.A.EBERLE, 
and EDWARD E. BARNARD, assistant astronomers; and C. B. HILL 
cretary, librarian, and occa ional observer . 
• Early in 1 6, Prot , or II OLDEN made contracts with the Southern 
a ific an 1 oth r railroad companies for snpplyh1g time from t~e ob: 
.q r~·at ry Y antomatic el ctric jgnal . This regular time ernce ot 
wtneh Ir. I<1mLER has charge, ua be~n in operation inc Janua~-y. 
A r at part of he apparatu nsecl in this Rcrvice form an m-
p:nt_ of th ou,· rvatory' · qnipment. 'l'hc s. 'S tem which l.u 
.' n rntr du cl Im , be n of (Tr at ervic to tuat particular · 
t the c~nntr , a ll ci, t the railroad compaui . 
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Instruments for recording earthquake shocks have been constructed 
by a company in San Francjsco, and ·are sold at a very low figure. It 
is designed in this way that record~ of any seismic movements shall be 
procured by private individuals in . different parts of the State, and 
plates _upon which the movement has been recorded may be sent to the 
observatory, where a record will be kept of all such data, and blue 
prints will be made of the diagrams and copies of this sent to the per-
son from whom the plate has been obtained. Although this is quite 
independent of the regular work of the observatory, it will doubtless 
lead to the accumulation of data which will be most important in formu-
lating statistics for future use. 
The great telescope has been mounted for several weeks, and several 
satisfactory tests of its capacity have been made. It was first directed 
to the sky on the evening of .January 3, 1888, and a few observations 
were then made for the partial adjustment of the object-glass, but the 
observation was abbreviated by the ski~s becoming cloudy. The next 
observations made were on the evening of the 7th. On t};lis occasion 
Saturn was observed, and Mr. KEELER, who conducted the observa-
tion, says with rapture that it was •' the most glorious telescopic spec-
tacle ever beheld." He exclaims: "Not only was he shining with the 
brilliancy due to the great size of the objecthie, but the minutest details 
of his surface were visible with wonderful distinctness." 
MOUNT LOOKOUT, iJHIO. 
Cincinnati Observatory. 
Longitude from Washington, 29m 29.338 W. 
Latitude, 39° 8' 20" N. 
Authority for longitude: Washington Observations for 1877. Appen-
dix IV; for latitude: Preliminary reduction of unpublished 
Observations. 
Directors: 0. M. MITCHEL, 1842. 
H. 'l1WITCHEL, 1853. . 
W. DAVIS, 1854. 
0. ABBE, 1869. 
ORMOND S1'0NE, 1875. 
H. 0. WILSON, 1882. 
Founded in 1842 through the efforts · of Professor MITCHEL. 
The ground wa.s donated by NICHOLAS LONGWORTH. Removed in 
1873 to new building erected at Mount Lookout. The new grounds were 
donated by JOHN KILGOUR. 
INSTRUMENTS: • (b) Meridian transit instrunient: Makers, BUFF and BERGER; aper-
ture, 3 inches ; magnifying power, 100 diameters. 
(c) Eqiiatorial instrurnents: One made by UTZSCHNEIDER and FRAU-
ENHOFER; finished by MERZ & MA.TILER ; OQject-glass refigured by 
ALVAN CLARK & SONS; aperture of objective, 11¼ inches; magnifying 
powers of eye-pieces, 90 to 1400. (c') One by ALVAN CLARK & SONS; 
aperture, 4 inclles; magnifying pov. ers, 15 to 250. 
(I) Chronograph : BOND 
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(g) Clocks: Two mean time; makers, ROBERT MOLYNEUX, JAl\lE8 
RITCHIE & SON. 
(h) Chronometer: Sidereal; makers, WILLI.A.:01 BOND & SON. 
(i) JJ1.iscellaneous: Magnetic theodolite; maker, GAMBEY. Sex taut; 
makers, STACKPOLE & BRO'.I.'HER. Inclinometer time-ball, telegraphic 
apparatus, etc. 
-MIDDLETOWN, CONNECTICUT. 
Observatory of Wesleyan University. 
Longitude from Washington,---. 
Latitude, ---. 
Director: Prof. J.M. VANVLECK. 
NEW BRUNSWICK, NEW JERSEY. 
Observatory of Rutgers College. 
Longitude from Washington, ---. 
Latitude, ---. 
Director : ---. 
N .ASHVILLE, TENNESSEE. 
Observatory of Vanderbilt University. 
Longitude from Washington, 33m 568 W. 
Latitude, 36° 10' 01" N. 
Authority for longitude and latitude: U. S. Coast Survey. 
Director: E. E. BARN.A.RD. 
INSTRUMENTS: 
(c) Equatorial instrument: A simple equatorial; aperture of objective, 
5 inches ; magnifying powers of eye--pieces, 52 to 5~0. ( c') A small 2~ 
inches alt-azimuth telescope with good rack-work; all the eye-pieces of 
large telescope fit it. 
· (i) Miscellaneous: In use also a small instrument. The base of this 
instrument is divided to degrees and read by vernier to 3' of arc. An 
upright pillar carries a semi-circfo of altitude; this is divided to degree 
and read to 3' of arc by a vernier. Attached to the semi-circle of alti-
tude is an hour-circle diYided to 4m of time and read to single minute 
by vernier. Upon the hour-circle rests a semi-circle of declination di-
vided to degree and read to 31 of arc by vernier. On the base are two 
levels, the in trurnent being leveled by three adjusting screw , which 
aJso erve a feet. The declination semi-circle carries a very small tele-
. pe about .4 inch diameter of objective. The telescope _has a dia cr-
nal eye-pi e with metal reflector and single lenses and vertical and 
h rizout 1 hair.. Th instrumellt wa made by vV. & S. Jones, London. 
It i.· u d f'. r i<l ntif ·ing tar in comet olJ ervation by, etting th alti-
tncl , mi ·ir ·1 • t r tlie lati u<l 
7 
th rehy conv rting the in trument into 
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NEW HAVEN, UONNEC1'ICU'l,. 
Winchester Observatory of Yale College. 
Longitude from Washington, 011 16m 30. ts E. 
Latitude, 41 ° 18' 36.5" N. 
Authority for longitude: U. S. O~ast Survey. For latitude: Zenith tele-
scope observations in 1857-'58. (See Am. Jour. of Sci., vol. 30, 
p. 52, second series.) Coast Survey latitude, 41° 18' 10" 67 N. 
Directors: E~ LOOMIS, 1831. 
D. OLMSTEAD, 1836. 
C. S. LYMAN, 1847. 
H. A. NEW'.l'ON. 
The horological bureau is a department of the Winchester Observ-
atory organized in January, 1880, with a special equipment of instru-
ments for a regular and extended public time service. The standard 
time by law of the State is that of the meridian of the city hall, New 
York, which is 4m 19.68 slow of New Haven and 12m 10.55 fast of Wash-
ington. Another important work oft.he bureau is the testing of watches 
and chronometers in the interest of the watch manufacture, for which 
hot and cold closets and other special facilities are provided. 
There is also connected with t4e observatory a therm_ometrical bureau, 
in charge of DR. WALDO, for the verification of clinical and other ther-
mometers. 
INSTRUMENTS : 
(a) Meridian circle: Makers, ER'.l'EL & SONS, 1845. Formeriy the 
property of the U. S. Naval Observatory. Altered by WILLIAM J. 
YOUNG, 1855, and regraduated. 1876. Diameter ·of circles, 40 inches ; 
divided ·to 2'; read by six microscopes to 1"; aperture of objective, 3.8 
inches; for observations of the sun, aperture employed, 1. 7 inches; 
magnifying power ordinarily employed, 190 diameters; focal length, 
58.2 inches. · 
(b) Meridian transit instruments: One 'made by C. S. LYMAN, of 36-
inch focal length; aperture, 2.6 inches; magnifying power, 185 diame-
ters. Circle, 12 inches, reading to 10" by verniers; it has declination 
micrometer and fine level, for use as zenith telescope, made in 1852-'53· 
One by TROUGHTON & SIMMS, London; aperture, 3.99 inches; magni-
fying power, 150-200 diameters; focal length, 5.108 feet. (b') Combined 
transit and zenith telescope, 36-inch focal length; aperture, 2;6 inches; 
power, 185 diameters; 12-inch circle, reading to 10" by verniers; decli-
nation micrometer and sensitive level for latitude work ; made in 1852-'56: 
object-glass by FITZ, design and mollnting by 0. S. LYMAN. 
( c) Equatorial instruments: Makers, ALVAN CLARK & SONS; aper-
ture of objective, 9 inches; magnifying powers of eye-pieces, 40, 80, 140, 
200, 280, 450, 620. · ( c') Portable 4i-inch refractor by Messrs. CLARK & 
SONS. 
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(d) Spectroscope: By A. CLARK & SONS, of 7 prisms twice traYer·ed. 
(f) Ohronogr_-aphs: One by A; CLARK & SONS, with conical pendulum 
governor; another by WILLIAM BOND & SONS, Boston, with BOND'S 
spring governor. 
(g) Cloclcs: One mean time, made by E. How ARD & Co., Boston; 
oue by WILLIAM HILLHOUSE, New Haven; one sidereal, by WrLLIA)1 
BOND & SoN, Boston; one by APPLETON~ London; one lly E. How-
.A.RD & Co. 
(h) Ohron01neters: One pocket chronometer, mean time, by JOHNSON, 
London; one sidereal, by PooL, London, improved by NEG1Js, New 
York. 
(i) Miscellaneous: Two bifilarposition-micrometers, one by DoLLOND, 
the other by FAUTH & Co., Washington, D. O.; a patent sextant and 
a patent reflecting circle, by PISTOR & MAR'.l.'IN8, Berlin; repeating 
relays, sounders, etc., for time service. Yale College has also in use a 
5-inch 10-foot refractor by DoLLOND, a sidereal clock, and a 20-inch 
transit instrument, in charge of Professor LOOMIS. 
NEW ORLEANS, LOUISIANA. 
Longitude from Washington, 
Latitude, 29° 57' 2f>" N. 
Observatory. 
Authority for longitude and latitude: U. S. Coast Survey, 1859, p. 
265; Connaissance. des Temps, Paris, 1884, p. lx. 
Director:---. 
NEW WINDSOR, ILLINOIS. 
Private Observatory. 
Longitude from W.ashington, 53m 53s W. 
Latitude, 41 ° 13' N., approximately. 
Authority for longitude: telegraphic time signals direct from U. S. 
Naval Observatory at Washington on December 4; !'>, G, 7, 
1882; for latitude, own determiuation. 
Director: EDGARD L. LARKIN. 
Permanent observatory; l>rick pier and revolviug dome. 
lNS'.I.'RUM:EN'l'S: 
(c) E{J1tatorial instr1.tment: Makers, ALVAN CLARK & SONS; ap'rtur 
of hj<'ctiv , G iucbe ; mag11ifying power , of eye-piece , 27, 60, 130, 35 
00 GOO, with pri. m and olar eye-piece. Two of tlrn ye-pi ce ar 
Gu 'DLA.en • p ri copic. 
((J) Glock: Sid r al; ordinary clock. 




Longitude from Washington, 21 m 258 E. 
Latitude, 41 ° 44' N. 
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Authority for longitude and latitude: difference from Hartford state-
house, Uoast Survey. 
Director: D. W. EDGE0OMB. 
This observatory consists of a small frame building, with dome 12 feet 
6 inches diameter, upon the grounds of the owner, covering an equato-
rial telescope. · 
INSTRUMENTS : 
(c) Equatorial instrument: Makers, A. CLARK & SONS; aperture of 
objective, 9.4 inches; magnifying powers of eye-pieces, various up to 
2,000. 
(g) Glock: Mean time; Swiss regulator; seconds. 
NEW YORK, NEW YORK. 
I. Columbia College Observatory. 
Longitude from Washington, 12m 18.41 E. 
Latitude, 40° 45' 23.1" N. 
Authority for longitude and latitude: these constants were calculated 
from data furnished by city surveyors and based on the posi-
tion of Mr. Rutherford's observatory. The longitude and lati-
tude of the latter were determined by the Coast Survey. 
Director: J. K. REES. 
The old observatory has been torn down and a new observatory has 
been erected within a few feet of the old site. 
II. Private Observatory. 
Longitude from Washington, 12m 15.478 E. 
Latitude, 40° 43' 48.53" N. . 
Authority for longitude and latitude: U. S. Coast Survey party (1859), 
with zenith telescope upon 24 pairs of stars, and telegraphic 
communication with Washington and Cambridge. 
Director: L. M. RUTHERFURD. 
INSTRUMENTS ·: 
(b) Meridian transit instrument: Maker, STACKPOLE; aperture 3 
inches. Only used for time. 
( c) E_quatorial instrU1nemt: Makers, Messrs. RuTHERFURD & FITZ; 
apertun, of objective, 13 inches. The telescope has been employed 
mostly in photographing the snn, moon, and groups of stars. 
(f) Chronograph: MORSE. 
(g) Clock: Sidereal; maker, DENT. 
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NORTHFIELD, MJNNESOTA. 
Carleton College .Astronomical Observatory. 
Longitude from Washington, lh 4m 23.858 W. 
Latitude, 44° 27' 40.77" N. . 
Authority for longitude : longitude clepenus on exchange of telegraphic 
·signals between Coast Sun'ey office at Saint Paul and director 
at Northfield. .Authority for latitude: zenith telescope obser-
vations of 40 pairs of stars reduced to apparent places from 
Safford's catalogue. 
Director: WILLIAM w. PAYNE. 
Completed in 1878. .Attached to Carleton College, central building, 
6 meters long, surmounted by a dome, wi~h two wings, one used for 
meridian instruments, the other for the library. 
lNSTRUMEN'.l'S : 
(b) Meridian transit instrionents: Makers, FAU'l'H & Co.; aperture, 3 
inches; magnifying powers, 60, 70, and 80 diameters. 
(c) Equatorial instruments: Makers, .A. CLARK & SONS; aperture of 
objective, 8¼ inches; magnifying powers of eye-pieces, 50,100,200,400, 
800. (c') Portable equatorial: maker, JOHN BYRNE, of New York; 
aperture of objective, 4.3 inches. 
(f) Chronograph: One, made by .A. CLARK & SONS. 
(g) Oloclcs: One mean time; makers, E. ·HowARD.& Co., No. 196; 
one sidereal; makers, E. How ARD & Co., No. 195. 
(h) Ohron01neter: Sidereal; makers, BOND & SONS, No. 374. 
(i) Miscellaneous: The observ~tory has been favored by the loan of 
a good zenith telescope for several months from Lieut. EDWARD MA-
GUIRE, clJief engineer in the department, ·with headquarters at Saint 
Paul. The large equatorial is provided witll micrometer, with a full 
battery of eye-pieces. 
OMAHA, NEBRASKA. 
Creighto:i College Observatory. 
Longitude from Wa bington, --. 
Latitude, ---. 
Director : ---. 
(NEAR) OXFORD, Mr. SISSIPPI. 
Obset·vatory of the University of Jllississippi. 
L ngitude fr m Wa.'hington, 49m 55.038 W. 
La i ud , 40 ..,,2' 12.04" · 
Autbori y f r l ngi tu(l anu laUtuue, R. B. FULTON. 
I>ire tor: . . i' L'.l' ... . 
'IIJ h ' .l'Vc tory Wa' 'f ct d ill 1876. 
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lNSTRUMEN'l'S: 
(a) Altitude-azirnuth: Makers, LEREB0URS & SECRETA.N; diameter of 
circles, 10 inches; divided to 10'; read by 4 microscopes to 10"; aper-
tu re of objective, 1½ inches. 
(b) Meridian transit instrument: Makers, B. PIKE & SONS; aperture, 
2¼ inches. 
(c) Equatorial instrument·: Maker, MERZ, of Munich; aperture of 
objective, 4½ inches; magnif.y ing powers of eye-pieces, 96 to 312 diam-
eters. · 
(d) Spectroscope: KrncrroFF'S 4-prism table spectroscope. 
(g) Glock: Mean time; makers, RITCHIE & SONS, Boston. 
(h) Chronometer: Sidereal; makers, WILI,IAM BOND & SoN, Boston. 
P.HELPS, NEW YORK. 
Red H01.tse Observatory. 
Longitude from Washington, 128 W. 
Latitude, 42° 58' N. 
·Director: WILLIAM R. BROOKS. 
lNS'l'RUMENTS: 
(c) A silver-glass reflecting telescope of 5 inches aperture and 50 
inches focal length, mounted as a Newtonian on alt-azimuth stand. A 
2-inch reflector, 36 inches focus. Both made by the director. 
(g) Clock: Mean time; makers unknown; marine. 
PHILADELPHIA, PENNSYLVANIA. 
Central High Schoo l Observatory. 
Longitude from Washington, 7m 338.64 E. 
Latitude, 30° 57' 7.5" N. 
Director: M. B. SNYDER. 
POUGIIKEEPSIE, NEW Yomc. 
Vassar College Observatory. 
Longitude from Washington. 12m 38.58 E. 
Latitude, 41° 41' 18" N. 
Director: MARIA MITCIIELL. 
Observatory was built in l 865 . . 
INSTRUMENTS: 
(a) Meridian circle: Maker, YOUNG, of Philadelphia; aperture of ob-
jective, 3i inches. · 
(c) Equatorial instrument: Object-glass by CLARK; aperture of ob-
jective, 12¼ inches; magnifying power of eye-pieces, 200· to 600+. 
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(f) Chronograph: One. 
(g) Cloe~: On~ sidereal; makers, BOND & SoN. 
(h) One chronometer:· Mean time; makers, BLISS & CREIGHTON. 
( i) Miscellaneous : Smail telescopes ; one by CLARK & SONS; aper-
. ture, 3 inches. 
. PRINCETON, NEW JERSEY. 
Observatories of the College of New Jersey. 
I. Halstead Observatory. 
Longitude from Washington, 9m 32.608 E. 
Latitude, 40° 20' 55.8" N. 
Director: Prof. C. A. YOUNG. 
Situated at the western extremity of the college campus, and about 
half a mile west of the School of Science observatory. 
The large telescope has been placed in position. The required funds 
have been subscribed by the friends of the college, RoBER'l' BONNER, 
of New York, R. L. S'11UART, and the trustees of the JOHN 0. GREEN 
estate being the largest contributors. 
The iron dome under which it is mounted is 39 feet inside diameter, 
and very heavy. A 4-horse gas-engine in the basem_ent furnishes the 
power for moving it and managing the shutter. It is possible to raise 
the shutter, turn the dome to any part of the ·sky, and have the tele-
scope pointed upon any designated object within fl ve minu_tes after enter-
ing the building. The same engine drives a small Edison dynamic 
machine, which supplies electric light to all parts of the ~bservatory 
and furnislie_s electric currents for spectroscopic work. 
II. Ob-servatory of the John C. Green School of Science. 
Longitude from vVasbington, 9m 34.548 E. 
Latitude, 400 20' 57.8" N. 
Director: Prof. C A . YOUNG. 
The establishment is uesigned for purposes of instruction, and devoted 
almost entirely to that objrct. 
PROVIDENCE, RHODE ISL.AND. 
Seagrave Observatory. 
Longitude from Wa. l1ino-ton, 22m 34.518 E. 
Latitud , 41 ° 40' 46:40" 
uthori Y f r l ngitu<l and latitud : Uniteu States Coast Survey, 
an nr 1v 'F. E. EAGRAVE and LEONARD w .ALDO. 
Director: i. E. EA.GRAVE. · 
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lNSTlWMENTS : 
(c) Equatorfolinstrum,ent: One equatorial; makers, ALVAN ULARK & 
SONS; aperture of objective, 8! inches; magnifying powers of_ eye-
pieces, 93, 121, 184,311,571; uegatives, 518,116,230, 335, 375; positive 
eye-pieces achromatic, 248. 
( d) Spectroscope: One by BROWNING, which consists of 4 whole and 2 
half prisms of 60° ; flint glass; gives a dispersive power of ten prisms 
by reflection. 
Chronometer: Sidereal; maker, VICTOR KuLLBERG, London. 
' 
RIVERDALE, NEW YORK. 
Private Observatory. 
Longitude from Washington, ---. 
Latitude, ---. 
Director: WILLIAM MEIICLEHAM. 
O1.>sel"rntory was removed from Fordham, N. Y. 
INSTRUMENTS: 
(c) Equatorial · instrument: Maker, JOHN BYRNE, of New York; ap-
erture of objective, 4f0 inches; focal distance, 65 inches; magnifyiug 
powers of eye-pieces, 20, 30, 45, 60, _80, 150, 250, 300, 350, and 450; also 
an amplifier, which doubles each of these powers when used. Attached 
to the telescope is a finder of 1~ inches aperture, magnifying 20 diame-
ters. Right ascension circle divided to read to 4: seconds of time; dec-
lination circle divided to read to 1' of arc. Both ci'rcles divided on 
silver and read by microscopes attached thereto. Driving clock. 
( d) Spectroscope : One. 
(g) Oloclc: Mean time; maker, SETH THOMAS, Som~ & uo: 
(i) Miscellaneous: Filar micrometer; diyided on silver to measure 
0".3 of arc in distance and 6' in position, with suitable eye-pieces and 
illuminating apparatus. 
ROCHESTER, NEW YORK. 
Warner Observatc ry. 
Longitude from Washington, 3m 88 W. 
Latitude, 43° 8' 15" W. 
Authority for longitude anu latitude: Signal Service Officer. 
Director : LEWIS SWIFT. 
INSTRUMENTS : 
( c) Equatorial instrument: Makers, AL v AN CLARK & SONS ( construct-
ing); aperture of objective, 16 inchea; magnifying powers of eye-
piP,ces, from 45 to 2000. (c') Altitude-azimuth, 4½ inches, by FITZ; 
powers froru 25 to 432. Telescope 4z-inch refractor, originally by FITZ, 
but since last report the flint lens of the objective was unfortunately 
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broken ; it bas been replaced by AL v AN CLARK & SONS. lts perform-
ance, which was always goou., appears to ue rather better than before 
the accident. 
SAIN'.l' LOUIS, MISSOURI. 
Observcitory oj Washington University. 
Longitude fr9m Washington, 5~111 37.0J8 W. 
Latitude, 38° 38' 3.64" W. . ' · 
Authority for longitude_ and latitude: A pier about 150 feet away from 
the observatory pier was located. Ly EIRNBEdK iu 1870. Tlic 
longitude bas again 'been determiued by a Coast Survey party. 
Directors: J. K. REES, 1877. 
H. S. PRITCHE'l'T, 1881. 
INSTRUMENTS: 
(b) Meridian transit instrument: Maker, WtiRDEMANN; aperture, 2.65 
inches; magnifying power, 90 diameters, with micrometer attachment . 
. · (c) Equatorial instrionent: Maker, H. FI'l'Z, of New York City; aper-
ture of objective. 6¼ inches; magnifying powers of e~1 e-pieces, 76, 125, 
190, 305, and 456 diameters. (o') Finder: 2rh inches aperture; mag-
uifying power, 23 di~meters. 
( d) Spectroscope: 0 oe 8ing·le prism BROWNING spectroscope. 
( e) Photometer a_nd other subsidiary apparatus: Filar position, microme-
ter attached; clock-work for moving telescope. 
(g) Glock: Mean time; common tower clock. 
(h) Chronometer: Mean time; makers, (1) DEN'l' No. 2749, (2) BLACKIE 
No. 789. 
(i) Miscellaneous: . Sextant, by BLUNT, of New York Uity. 
SOUTH BETHLEIIEM, PENNSYL V .A.NIA. 
Sayre Observatory of Lehigh University. 
Longitude from Washington, Gm 40.198 E. 
Latitude, 400 36' ,23.89" N. 
Director: u. L. DOOLITTLE. 
Founded in 1877, in connection with J;.ebigh University. 
INSTRUMENTS : 
(c) Equatorial in trument: .i\Iakers, CL.A.RIC & SoNs; aperture of ob-
jective, 6 inche ; magnityiug powers of eye-piece , 12 to 225. 
(g) Oloclc: Siu ~ral; maker, , BOND & SON. 
(i) Miscellaneous: A portable tram,it instrument by STACICPOLE, ;j 
z nith t 1 :c p by BL NT, aud a pri matic sextant by PISTOR & :MAR-
TI • 
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SOUTH HADLEY, MASSACHUSETTS. 
Observa,tory of Mount Holyok"3 Seminary. 
Longitude from Washington, 17m 51.758 E. 
Latitude, 42° 15' 18.~" N. 
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Authority for longitude: R. H. WEST, by telegraphic communication 
with Cambridge at the time of the transit of Venus. For lati-
tude: C. A. YOUNG, by zenith telescope method. 
Director: Miss E. 1\1. BARDWELL. ' · 
Through the liberality of Mr. A. L. WILLIS'l'ON, of Northampton, the 
seminary has recently been enabled to errct a small but very complete 
astronomical observatory, supplied with all the necessary im,truments. 
It is.designed to furnish the means for instruction to any who may wish 
to make the subject a specialty, aud to give ·opportunity to any of the 
teachers or post-gradnates who may take an intere~t iu astronomy to 
make observations of real value. 
The building, of wood, consists of a tower with a dome 18 feet in 
diameter, flanked by two wings, one exteuding to the east and one to 
the north. The dome is very light, and rotates so easily that even the 
feeblest of the young ladies can manage it without difficulty. The ar-
rangements· for opening and closing the shutters wliich conir the slit in 
the dome, and the openings for the trarn;it and prime vertical instru-
ment, are worked witll equal facility. In the dome·i~ mounted a fine 
8-inch equatorial by CLARK, completely fitted out with c]ock-work, 
fiuding-clock, micrometers, spectroscope, solar eye-piece, etc., and so 
arranged that the circles cHin be read and the clamps and tangent 
screws worked from the eye-piece of the instrument. 
The object-glass is almost entirely the work of the senior ALVAN 
CLARK, and is one of the most perfect specimens of bis art. 
In the transit-room is mounted a meridian circle by FAUTH & Co., of 
Washi_ngton. The i~strument has a telescope of 3 inches aperture, and 
. circles of 16 inches diameter, reading to seconds by two microscopes. 
It has a reversing apparatus, and is fitted with a '' latitude level" and 
micrometer, so that it can, if desired, l>e used as a zenith telescope. A 
large collimator is mounted upon a pier south of it, and in a corner of 
tile room is a clock with DENISON escapement, also l>y FAUTH & Co., 
as is the chronograph, which is mounted in an adjoining closet. The 
Observatory possesses also a sextant aud artifioial horizon and a set of 
meteorological apparatus. 
There is no instrument in the prime vertical room (which is used 
mainly as a waiting-room, or for recitatio11s), but it is provided with a 
pier and shutter, so that the meri<lian .circle can be set up there if it is 
ever thought desira'h'le to make observations in that plane. 
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SPICELAND, INDIAN.A.. 
Pri'1Jate Observatory. 
Longitude from Washington, 33rn 308 • W. (apprqximately). 
Latitude, 39° 50' N. (approximately). 
Director : WILLIAM DAWSON. 
T.A.RRY'.I'OWN, NEW YORK. 
Private Observatory. 
Longitude from Washiugto11, 12m 47.166 E. 
Latitude, 41 ° 04' 21" N. 
Authority for longitude and latitude: Uuited States Coast Survey. 
Director : CHAR.LES H. RoCKWELL . 
. lNSTRUMEN'l'S: 
. (c) Equatorial intrument: mak.ers,-glass, Dr. C. S. HASTINGS;-
mounting, JOHN BYRNE; aperture of objective, Gl iucLcs; magnifying 
powers of eye-pieces, 60, 112, 170,243,327, 40D, 751. 
TROY, NEW YORIL 
Williams Proudfit Observatory. 
Longitude from Washiugton, 13m 27.58 E. 
Latitude, 42° 43' 52". 89 N. 
Authority for longitude and latitude: Longitude by electro-magnetic 
signals from Onite<l States Naval Observatory. Latitude de-
termined by observations with the zenith telescope. 
Director: Prof. DASC0M GREENE. 
lNS'.L'RUMEN'.I'S: 
(b) Meridian transit instruments: Makers,-one by E. ·KuBEL, Wash-
ington; aperture, 2.5 incl.Jes; magnifyiug power, uO diameters. 
(b') Makers, PHELPS & GURLEY, Troy; aperture, 2 inches; magni-
fying powers, 30 diameters. • 
(c) Equatorial instruments: Maker, HENRY FITZ, New York; aper-
ture of objective, 3.5 inches; magnifying powers of eye-pieces, 45 to 200 
diameters. 
(g) Clocks: Mean time; makers, STOKE LL, New York; and How ARD, 
Boston. 
(h) Chronometers: Sidereal; maker, J. FLETCHEH,, London. 
(i) .llfiscellaneous: S xtant; TR0UGIITON & SIMMS, London. 
VEVAY, INDIAN.A. 
Private Observatory. 
L ngitud from Wa. bingt u, ---. 
Lai ud, ---. 
Director: IIA • . B ERNE~. 
ASTRONOMICAL OBSERVATORIES. 
UNIVERSITY OF VIRGINIA. 
Leander McCormick Observa,tory. 
Longitude from VVashington, 5m 53.138• W. 
Latitude, 330 2' 1.2" N. 
Director : ORMOND STONE. 
WASHINGTON, DISTRICT OF COLUMBIA. 
United States Naval Observatory 
Longitude from Greenwich, 5h Sm 12.098 W. 
Latitude, 38° 53' 38.8" N. 
Directors: M. 1''. MAURY, 1841. 
J .A.MES M. GILLISS, 186L 
CHARLES H. DAVIS, 1865. 
BENJAMIN F. SANDS, 1867. 
JOHN RODGERS, 1874. 
STEPHEN C. ROWAN, 1882. 
ROBERT W. SHUFELD'l', 1883. 
SAMUEL R. FRANKLIN, 1884. 
GEORGE E. BELKNAP, 1885. 
ALLAN D. BROWN, 1886. 
RcrnERT L. PHYTHI.A.N, 1886. 
Created by the Navy Department in 1833. 
lNS'l'RUM8NTS: 
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(a) Meridian circles: l; ma¼:ers, PISTOR & MARTINS; diameter of 
circles, 43.40 inches; divided to 2'; read by 4 ·microscopes to 0".1; 
aperture of objective, 8.52 iuches; for observations of the sun, aperture 
employed, 3 inches; magnifying power ordinarily employed, 18~ diam-
eters. 
(b) Meridian transit instruments: Makers, ERTEL & SoN, aperture 
5.33 inches; magnifyirtg powers 85, 86, 106, 118, 162. 
(b') Eight portable transits and zenith telescopes combined, used on 
Transit of Venus Expeditions. 
( c) Equatorial instruments: Makers, AL v .A.N CLARK & SONS; aperture 
of objective, 26 inches; magnifying powers of eye-pieces, 176 to 1800. 
(c') Made by MERZ: 9.62 inches aperture; powers, 90-900. 
(c") Eight 5-inch equatorials by ALVAN CLARK & SONS, used• on 
Transit of Venus Expeditions. 
(e) Photometers: One necula-photometer (Hastings' pattern) for use 
with the 26-inch equatorial. 
(T) Chronographs : s ·orne 10 or 12 in all, of various kinds. 
(g) Clocks: Mean time, 2; sidereal, 6. 
(h) Chronometers: Mean time, all tlte chronometers of the United 
States Navy are k~pt here. Sidereal, eight, l>y NEGUS. 
Jf. Mis. 170--2G 
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WEST POINT, NEW YORK. 
West Point Observatory. 
Longitude from Washington, 12m 22. 71 s E. 
La_titnde, 41 c 23' 31" N. 
Director: Col. P. S. MICHIE, Ph. Dr. 
No regular work is done at this observatory beyond the practical 
instruction of the cadets in the use of the various instruments and the 
solution of the usual problems connected with the determination of 
latitude, longitude, time, etc., and work for local time, and local co-
ordinates. 
In 1882 a :fine and permanent observatory was erected, designed to 
combine the latest and most improved observatory plans and to be 
equipped well, and intended to be a regular working observatory. 
WILLETS POINT, NEW YORK. 
Field Observatory-Engineer School of Applicat·wn. 
Longitude from Wasbiugton, 13m 04.398 ± 0.148 • 
Latitude, 40° 47' 21.59" N. ± 0.08". 
Authority for longitude and latitude: Longitude determined by tele-
graphic time-signals from United States Naval ObserYatory, 
Washington; latitude determined by observations with z(>uith 
telescope. 
Director: General HENRY L. ABBOT. 
lNS'.I.'RUMEN'l'S : 
(b) Meridian transit instruments (four) : One; makers, LING KE & 
Co., Silesia; aperture, 22 inches; magnifying power, - diameters; focal 
length, 30 inches. Oue, Russian transit, aperture, '..!.6 inches; S'.L'ACK· 
POLE & BRO., New York; focal length, 30 inches. One, TROUGIIT0N, 
aperture, 2 inches; TlWUGHTON, London; focal length, 30 inch :. 
One, STACKPOLE; aperture, 2 inches; STACKPOLE & BRO., New York; 
focal length, 24 inches. 
(c) Equatorial instrurnent: Makers, FAUTH & Co., Washington; 
aperture of objective, 5½ inches; magnifyiug powers of eye-pieces, a · 
sorted. 
(j) Ohronograph.Y: IIIPP's; NEGUS-MORSE register. 
(h) Chronometers: One mean time; maker , ARNOLD & DENT. One 
sidereal; maker , LUKENS, BOND & SoN. Both ureak-circuit. 
(i) .Miscellaneous: One portable telescope, equatorially mounted; one 
z •nith tde .. cope-\\ ILLIAM WURDEMANN; two sextant ' STACKPOLE 




Field Menwrial Observatory. 
Longitude from Washington, 15m 18.68 E. 
Latitude, 42° 42' 49" N. 
Director: TRUMAN HENRY SAFFORD, Ph.D. 
YPSILANTI, :MICHIGAN. 
State Normal School Observatory 
Longitude from W asbington, 26m 108 W. 
Latitude, 42° 13' N. -
Aut,borit_y for longitude and latitude, J. C. WATSON. 
Director: LEWIS McLOUTH, M. A. 
lNSTRUMEN'l'S : 
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(b) Meridian transit instrument: Maker, GURLEY, Albany; aperture, 
1½ inches; magnifyin g power, 30 diameters. 
(c) Equatorial instrument: Maker, A. CLARK, Cambridgeport, Mass.; 
aperture of objective, 4 inches: magnifying powers of eye-pieces, 45, 
90, 144, 210. 
(d) Spectroscope: BROWNING, London, 2 prism. 
(h) Chronometer: Sidereal; maker, NEGUS. 
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II. FOREIGN OBSERVATORIES. 
ABERDEEN, SCOTLAND. (See DUN ECHT.) 
ADELAIDE, SOUTH AUSTRALIA. 
Observatory Branch of Post and Telegraph Dep'a,rt1nent. 
Longitude from Green wicb, 9h 14m 20.48 E. 
Latitude, 34° 55' 33.8" S. 
Director: 0. TODD, 1860. 
ALGIERS, ALGERIA.. 
Observatoire National. 
Longitude from Greenwich, 12m 17s E. 
Latitude, 36° 44' N. · 
Authority for longitude and latitude, A. LANCASTER, Liste Generale 
des Observatoires et Astronomes, 1887 . 
. Director: 0. TREPIED. 
.ALTON.A., PRUSSIA. 
Stern wart e, 
Longitude from Greeuwicb, 39m 46.358 E. 
Latitude, 53° 32' 45.3" N. 
Authority for longitude and latitude, Connaissance des Temps, 1884, 
p.xx. . 
Directors: B. 0. SCHUMACHER, 1816. 
A. o. PETERSEN (transient), 1851. 
P. A. HANSEN, 1852. 
C. A. F. PETERS, 1855. 
Built in 1815; transferred to KIEL in 1873. (See Kiel.) 
ANTWERP, BELGIUM. 
Observatoire. 
Longituue from Greenwich, 17m 38.68 E. 
Latitude, 51 ° 12' 28" N . 
.Authority for longitc.de and latitude, A. LANCASTER, LiRte Geuerale 
<le Ob ervatoir s et A tronome , 1887. 
Dire tor: A. DE Boit. 
ASTRONOMICAL OBSERVATORIES . 
.ARMAGH, IRELAND, 
Observatory. 
Longitude from Greenwich, 2601 35.53 W. 
Latitude, R4° 21' J 2.7" N . 
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.Authority for longitude and latitude, Connaissance des Temps, 1884, 
p. xiii. 
Directors : J . .A. HAMILTON, 1792. 
T. R. ROBINSON, 1825. 
ASIIURT, ENGLAND, 
Observatory. 
Longitude from Greenwich, 1111 1611 W. 
Latitude, 51 ° 15' 58" N . 




Longitude from Greenwich, P 3401 55.78 E. 
Latitude, 37° 58' 2011 N. 
Directors: G. C. BouRIS, 1844: 
J. F. J. SCHMIDT, 1858. 
The observatory is an establishment of BARON GEORG VON ScNA at 
Vienna. .At the wish of the first Athenian astronomer, Professor Bou-
RIS, Baron PROKERCH von OSTEN, the Austrian embassador at the 
Grecian court, by his influence, had favored the project, and on the 
8th of July, 1842, during the great eclipse of the sun, KING OXT0 laid 
the first brick on the Hill of the Nymphs, the northern extremity of 
the Hills ()f Onyx, northwesterly of the .Akropolis, in an isolated situa-
tion, 105 meters above the level of the sea. 
Thefounder ~fthisestablisbment, GEORG VON SINA, died in May, 1856. 
His son, SIMON, Baron VON Sm A, became the protector, and on May 15, 
1858, appointed J. F. JULIUS SCHMIDT as astronomer, and on the 16th 
of December, 1858, as director: 
BAMBERG; BAVARIA. 
Sternwarte, 0. Remeis. 
Longitude from Greenwich, 43m 328 E. 
Latitude, 49° 53' 28" N. 
Director: E. Il.ARTWIG. 
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~ARNET, ENGLAND. 
Arkley House Observatory (Private.) 
Longitude from Greenwich, - --. 
Latitude, ---. 
Proprietor: J. CAMPBELL. 
BASEL, SWITZERLAND. 
Physikalisches Institiit, Bernoullianum. 
Longitude from Greenwich, 30m 206 E. 
Latitude, 47° 33' 40" N. 
Director: ED. HAGENBACH-BISCHOFF, 1874. 
The institute was founded in 187 4, and the astronomical instruments 
were mounted in 1878. 
INSTRUMENTS: 
(a) ThP- Meridian circle, constructe<l by the Societe Genevoise, with 
2¼-inch objective, by C. A. STEINHEIL. 
(c) The Equatorial made by the "Societe Genevoise pour la construc-
tion d'instruments de physique" mounted on an isolated pillar, under a 
movable dome of 16½ feet (5 meters) diameter. The instrument is pro-
vid~d with a centrifugal regulator, constructed according to Prof. :M. 
THURY'S directions, with position micrometer, spectroscope, and camera 
obscura. 
( d) Spectroscope. 
(g) The astronomical clock was constructed by THEODOR KNOBLICH, 
m Hamburg. 
The mean time is given by means of an electric pendulum, by l\I. 
HIPP, in N euenburg. 
Both clocks conuect with a number of dials in various rooms, and 
also with the chronograph. 
BASSES-PYRENNEES, FRANCE. 
M. D' Abbadie's Observatoire. 





Longitude from Gre nwich, nm 138 W. 
Latitud , 520 ' 2 " 
Authority f r latitucl and longitude, Connaissance des T rnps, 1 4-, 





Longitude from Greenwich, 511 22m 318 E. 
Latitude, 25° 18' 33" N. 
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Authority for longitude and latitude: Connaissance des Temps, 1884, 
page xxxviii. 
Director : ---. 
BERGEN, NORWAY. 
Naval Observatory. 
Longitude from Greenwich, 21 m 138 E. 
Latitude, 60° 23' 54" N. 
Authority·for longitude and latitude: A. LANCASTE~, Liste Genera]e 
des Ubservatoires et A.stronomes, 1887. 
Directors: 0. F. G. BOHR, 1818. 
J. J. XsTRAND, 1833. 
Founded in 1788. Has only been used to furnish standard time~ 
BERLIN, PRUSSIA . 
.Konigliche Universitats Sternwarte. 
Longitude from Greenwich, 53h 34m 9l8 E. 
Latitude, 5'2° 30' 16.7" N. 
Authority for longitude aud latitude: [LOEWY and LE CLERK] Con-
naiss'ance des Temps., 1884, p. xxvi. 
Directors: G. Krncm, 1706. 
J. H. HOFFMANN, 1710. 
C. Krncm, 1717. 
J. W. WAGNER, 1740. 
H. N. GRISCHOW, 1745. 
J. Krns, 1754. 
F. U. S. ALPINUS, 1755. 
,J. J. IlUBER, 175G. 
JEAN BERNOULLI, 1767. 
J. E. BODE, 1.78G. 
J. F. ENCKE, 1~25. 
W. J. FOERSTER, 1865. 
Founded at the request of LEIBNITZ in 1705; completed in 1711. 
Originally situated in the suburb Dorotheenstadt, in the northern part 
of the city. A great square tower of five stories,. 46 feet in length and 
88½ feet in height. This observatory was re modelled in 1787 and again 
in 1800. In 1833 a new observatory was built at the southern extremity 
of the Charlotten strasse. It was here that GALLE discovered -Neptune 
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Longitude from Greenwich, 29m 45.668 E. 
Latitude, 46° 57' 8.7" N. 
Directors : F'. TRECIISEL, 1821. 
R. WOLF, 1~47. 
J. KOCH, 1856. 
H. WILD, 1859. 
A. J. T. FORSTER, 1871. 
Constructed upon a bastion in 1821. In plan a regular octagon, the 
circle described about which has a diameter of 65~ feet (20 meters). 
BESAN90N, FRANCE. 
Obser1,atoire. 
Longitude from Greenwich, 23m 57.58 E. 
Latitude, 47° 14' N. 
Authority for longitude and latitude: A. LANCA.ST~R, Liste Generate 
des Observatoires et Astronomes, 1887. 
Director: L .• T. GRUEY. 
BILK, PRUSSIA. (See DUSSELDORF.) 
BIRR CASTLE, IRELAND. 
Parsonstown Observatory. 
Longitude from Greenwicb, 31m 40.911 W. 
Latituue, 53° 5' 47" N. 
Director: The EARL OF ROSSE. 
INSTRUMENTS: 
The celebrated GO-foot reflecting telescope, with a 6-foot speculum. 
BLENHEIM PARK, OXFORD COUNTY, ENGLAND. 
Observatory. 
L011gitude from Greenwich, 5111 2G8 W. 
Latitt1.de, 510 50' 2 11 




BOGO'l'A, UNI'l'ED STATES OF COLOMBIA. 
I. Obser1)atorio A.stron6mico N acional. 
Longitude from Greenwich, 4h 56m 59s W. 
Latitude, 4° 35' 48" N. 
Directors:, FRANCISCO JosE DE CALDos, 1805-1810. 
BENEDICTO DOMINGUEZ, 1837. 
lNDALECIO LIEVANO, 1862. 
JOSE M. GONZALES BENITO, 1867 . 
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. 'rhe observatory was built in 1803 under the auspices of the Viceroy 
Don PEDRO MENDIMETA and the botanist MU'l'IZ, according to the 
plans of DOMINGO PETRES. From 1810 to 1837 it was abandoned. It 
was finally reorganized in 1881, by order of the President of the Re-
pubiic, RAFAEL NUNEZ, by JOSE M. GONZALES BE:NI'ro, its present 
director. 
II. Observatoire Flarnmarion. 
Founded in 1881 by JOSE M. GONZALES BENITO, director of the 
National Observatory of Bogota, in honor of CAMILLE FLAMM.ARION. 
It is built in the private dwelling of .M:. Gonzales. 
BOLOGNE, ITALY. 
Obseri,atorio A.stronomico. 
Longitude from Greenwich, 45m 24.98 E. 
Latitude, 44° 29' 47" N. 
Director : A.. SAPORETTI. 
BOMBAY, INDIA. 
Government Obsernatory at Golaba. 
Longitude from Greenwich, 4h 51m 12.096 E. 
Latitude, 18° 53' 45" N. 
Director: CHARLES CHAMBERS. 
The principal work of the Colaba· observatory is in the fields of ter-
restrial magnetism and meteorology, and astronomical observations are 
made only for the practical purpose of time-keeping, pa.rtly for the pub-
lic service and part,ly for the use of the observatory. 
BONN, PRUSSIA. 
I. Universitiits Sternwarte. 
Longitude from Greenwich, 28m 23.298 E. 
Latitude, 50° 43' 45" N. 
Authority for longitude and latitude: [LE CLERK and BENARDIERES] 
Connaissance des Temps, 1884, p. xxvi. 
Directors: K. D. VON MUNCHOW, 1818. 
F. W. A. A.RGELANDER, 1837. 
E. SCHONFELD, 1875. 
Founded in 1818, near the university. The erection of a more com-
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plete observaito~y was decided upon in 1837, and the new establishment 
was :finished in 1840. It includes two balls for meridian instruments 
and five turrets. Here it was that the review of the heavens, known 
under the name of Durchmusterung, was undertaken and accomplished 
under the direction of ARGELANDER, including all stars up to the ninth 
magnitude. 
II. Photometrisches Observatorium. 
Longitude from Greenwich.--. 
Latitude, ---. 
J?irector : J. T. WOLF. 
BOTHKAMP (NEAR KIEL), PRUSSIA. 
Sternwarte des Kammerherrn von Billow. 
Longitude from Greenwich, 40m 30.88 E. 
Latitude, 54° 12' 9" 6 N. 
Owner: Kammerherr VON BULOW. 
Astronomers: Dr. VOGEL, 1870. 
Dr. LOHSE, 1870. 
Dr. DE BALL, 1881, 1882. 
F. C. LAMP, 1883. 
The observatory was established in 1870. Most of the work done 
between the years 1870 and 1874 was spectral analysis by Drs. VOGEL 
and LOHSE. These gentlemen receiving a call to the .Astro-physical 
Observatory at Potsdam, the observatory remained in idleness until 
1881, when Dr. DE BALL took charge. On September 3, 1882, he dis-
covered here a planetoid (230). 
BORDEAUX, FRANCE. 
Observatoire. 
Longitude from Greenwich, 2m 5.548 E. 
Latitude, 44° 50' 17" N. 
Authority for longitude: A. LANCASTER, Liste Generale des Observa-
toires et Astronomes, 1887. 
Director: G. RA.YET, 1879. · 
The observatory, created by a decree of the President of the French 
R public under date of March 11, 1878, was erected at the joint expen e 
of h city and tbe Republic on the summit of a hi11, about 4 kilo-
met r (2~ mile ) E.S E. of the center of tbe city. Each instrument i' 
pla ed in , eparat building. 
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BREMEN, GERMANY. 
I. Observatorium der Nai,igations-Schule. 
Longitude from Greenwich, 35m 158 E. 
Latitude, 55° -i' 48" N. 
Director : ---. 
II. Observatorium des Herrn Olbers. 
Longitude from Greenwich, 35m 15s E. 
Latitude, 53° 4' 3G'' N. 
Authority for longitude and latitude: (A.str. Nacb., IV, 392) Con-
naissance des r:remps, 188-t, p. xxv1. 
Director : ---. 
. BRESL.A.U, PRUSSIA. 
Universitiits Sternwarte. 
Longitude from Greenwicll, lh 3m 8.908 E. 
Latitude, 51° 61 56.511 N. 
Directors: L. A. JuNGNI'.l'Z, 1780. 
E. J. SCHOLTZ, 1831. 
P. H. L. von BOG USL.A. WSICI, 1841. 
Prof. DR. J. G. GALLE, 1851. 
Established by L. A.. JUNGNITZ. 
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Observations here were begun about 1760 at the gymnasium, (higb-
school) where J.E. Scheibe], the professor of mathematics, bad col1ected 
a few instruments. They were continued at the university, and the 
observatory properly so called was gradual1y developed. 
BRES'l', FRANCE. 
Observatoire de la Marine. 
Longitude from Greenwich, 17m 588 W. 
Latitude, 48° 23' 32" N. 
Authority for longitude: A.. LANCASTER, Liste Generale des Observa-
toires et A.stronomes, 1887; for latitude, Connaissance des 
Temps, 1884, p. iv. ' 
Director : Dn KERM.A.REC. 
BRUSSELS, BELGIUM. 
I. Observatoire Royal. 
Longitude from Greenwich, 17m 28.!)8 E. 
Latitude, 50° 51' 10.7" N . 
.Directors : L. A. J. QUETELET, 1829. 
J. 0. HOUZE.AU, ]876. 
F. F0LIE, ---. 
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Projected in 1826, begun in 1829, completed in 1831. .A. large hall for 
meridian observations is located between two wings, each surmounted 
by a turret. 
II. Observatoire de 0. Montigny (Private). 
Longitude from Green wicb, ---. 
Latimde, ---. 
Director: 0. l\ioNTIGNY. 
BUDA-PESTH, HUNGARY. 
I. Sternwarte. 
Longitude from Greenwich, :i_h mm 13s E. 
Latitude, 47° 29' 12" N". 
Authority for longitude and latitude: (LINDENAU, 1846, c. 1866), Oon-
naissance des Temps, 1884, p. xxix. 
Directors: J. P ASQUICH, 1804. 
. P. TrrTEL, 1824. 
L. "MAYER. 1831. 
Founded upon the '' Blocks berg" or" Gerhardsberg" in 1803, and was 
destroyed in 1849. 
II. Geodetisches Observatorium, des Polytechnikums. 
Longitude from Greenwich, 111 mm 15.4s E. 
Latitude, 4,0 29' 34.78 N. 
Authority for longitude and latitude, A. LANCASTER, Liste Generale 
des Observatoires et Astronomes, 1887. 
Director: STEPHEN KRUSPER. 
III. K. Ung. Oentral-Anstalt fur Meteorologie und Erdmagnetismus. 
Longitude from Greenwich, 
Latitude, 
Director: Dr. Gurno SCIIENZL. 
BUICAREST, ROUMANIA. 
Universitiits Sternu·arte. 
Longitude from Greenwich, lh 44m 2G8 E. 
Latitude, 44.0 25' 30" N. 
Director: ---. 
BUSHEY HEATH, ENGLAND. 
Observatory. 
L ngitucle from Greenwich, 1m 20 8 W. 
Latitucl , 51° 37' 44" .L • 
Auth rity for 1 ngitud and latitu<le: Connaissance des Temps, 18 4 
p. xiii. 
Dire tor: --. 
ASTI-W:NO.MICAL OBSERVATORIES. 
CADIZ, SP .AIN. 
Naval Observatory. (See San Fernando.) 
CAIRO, EGYPT. 
Observatoire Khedivial. 
Longitude from Greenwich, 2h 5ru 8.9l8 E. 
Latitude, 300 4' 38.2" N. 
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Authority for longitude aud latitude: Liste Generale des OlJservatoin~s 
et Astronomes, 1887. 
Director : MAHMOUD. 
Founded about 1850. 
C.A.l\IBRIDGE, ENGLAND. 
Camibridge Observatory. 
Longitude from Greenwich, 22. 75s E. 
Latitude, 52° 12' ·51".6 N. 
Directors: W. LUDLAM, 1767. 
A. SHEPHERD, 1769. 
S. VCN0E, 1797. 
R. WOODHOUSE, 1820. 
G. B. AIRY, 1827. 
J. CH.ALLIS, 1836. 
J. C. AD.A.MS, 1860. 
Uommenced at Christ College; removed to St. John's College in 1767. 
In 1764 a special location was assigned to it above the entrance gate of 
Trinity College. The senate of the university cau1'ed a better observa-
tory to be erected in 1820, which was completed in 1824. The struct-
ure consists of four halls, forming a cluster of buildings. 
O.A.PRT0WN, AFRICA. 
Royal Observatory, Cape of Good Rope. 
Longitude from Green wicb, 1 h 13m 5fi1 E. 
Latitude, 33° 56' 3.4" S. 
Authority for longitude, HENDERSON; for latitude, E. J. STONE. 
Directors: 
F. FALLOWS, 1820. 
T. HENDERSON, 1831. 
T. MA.CLE.AR, 1834. 
E. J. STONE, 1870. 
D.A. VID GILL, 1879. 
Founued in 1820. Owned no instruments of importance until 1829. 
It was not at tbi:::; observatory that J OIIN HERSCHEL made his observa-
tions, but some distance from here on a prfrate estate.called Feldha'l(,sen. 
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INSTRUMENTS: 
(a) JJferidian circle, by RANSOME & SIMMS for the engineering part; 
· TR.OUGHTON & SIMMS for micrometric and optical part; a sister instru. 
ment to the Greenwich cir~le; diameter of circles, 66 inches, divided 
to 5'; read by 6 microscopes to 0'.01 estimating easily to 0'.001 as at 
Greenwich. Aperture of objective~ 8 inches; magnifying power always 
employed, 200 diameters. 
( c) Equatorial instruments : Makers, object-glass by MERZ, mounting 
(German form) by TROUGH'l'ON & SIMMS; aperture of objective, 6.9 
iuches; magnifying power of eye-pieces, 40 to 400. (c') Small equato-
rial, 3-6-inch aperture (DOLLARD), 46 inches focal length, mounting on 
long polar axis (English form), maker unknown; without clock-work, 
at present dismounted. 
(d) Spectroscope: Spectroscope by TROUGHTON & SIMMS. 
(f) Chronograph, one by BOND, not at present in use. 
(g) Clocks: One mean time; maker, MOLYNEUX: one sidereal, maker, 
BARRAUD. 
(h) Chronometers: Mean time and sidereal. A supply of these instru-
ments kept for use of Her Majesty's ships; consequently frequently 
changed. 
(i) Miscellaneous: A heliometer of 5 feet focal length, 4 inches 
(French) aperture. Tube and cradle by REPSOLD, mounting by GRUBB. 
(This instrument is the private property of Mr. GILL.) 
0ARLSBURG, HUNGARY. 
Sternwarte. 
Longitude from Greenwich, Ih 34m 178 E. 
Latitude, 46° 4' 17" N. 
Auchority for longitude and latitude : Counaissance des Temps, 1884, 
p. xxix. 
Director : Dom herr FRANZ BARES. 
CATANIA, ITALY. 
Observatory on Mount Etna. 
Longitude from Greenwich,---. 
Latitude, ---. 
Director: --. 
CHAP:JLTEPEC, MEXICO. (See TACUBAYA..) 
Observatorio A."?tron6mico Nacional . 
.Jougitntle from Greenwich, 6h 36m 38.248 W. 
La itn l , 1 ° 25' 17.5" 
·t in 1 76; e:tahli 'heu in 1878; trausferreu to TACUBAYA on . 
18 :,. . 
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CHRISTIANI.A., NORWAY. 
Universitiits-Sternwarte. 
Longitude from Greenwich, 42m 53.658 E. 
Latitude, 59° 54' 43.'i" N. 
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Authority for longitude and latitude: Beschreibung und Lage der Uni-
versitats-SternwarteinChristiania; Verhandlungenderfiinften 
allgemeinen Conferenz der europaischen Gradmessung, p. 30'0; 
Expeu. chronom. executee en 1844 entre Alton et Greenwich. 
Directors: 0. HANSTEEN, 1815. 
C. FEA.RNLEY, U~73. 
Projected in 1815; constructed in 1818; rebuilt at son~e distance 
from the first structure in 1830. 
INSTRUMENTS : 
(a) Meridian circles: One; makers, ERTEL, with objective by FRA.U-
ENH0FER and U1'ZS0HNEIDER: diameter, 38 inches; divided to 3', 
read by 4 microscopes to 211 ; aperture of objective, 4 inches; magni-
fying power, 180 diameters. 
(b) Portable transit instrument: PIS1'0R & MA.R1'INS, makers; aper-
ture of objective, ~inches; magnifying power, 80 diameters. 
(c) Equatorial by A. & G. REPS0LD. Diameter of circles, 30 inches, 
divided to 3';· read by 2 microscopes to 1"; aperture of objective, 4~ 
inches; magnifying power, 50-290. Wire micrometer and ring micro-
meter. (c') Refractor: Makers, G. MERZ & SoHNE; objective, 7 
inches; magnifying power, 80-600; diameters of circles 10 and 14 inches; 
read by 2 Nonie.rs each to 4s and 10". Wire micrometer. 
(d) Small universal star-spectroscope by MERZ, a vision directe. 
(g) Clocks: One sidereal: pendulum, by KESSELS, 1365; one mean 
time, by URB. JUIWENSEN 0G SoNNER (i'or the bifilar): one by L. 
LA.MTVORK (for the unifilar); F in the magnetic building. 
(h) Chronometers: Mean time; (Box) KESSELS, 1259; (Pocket) KES, 
SELs, 1280 : one sidereal; DEN1', 2103. 
(i) Unifilar magnetometer, by MEYERSTEIN; bifilar magnetometer, 
by 1\1:EYERSTEIN inclinatometers, by GA.MBEY, BARLOW, Dover; siphon 
barometer, by PISTOR; cistern barometer, by F0R1'IN; thermometers, 
pluviameters, etc. · 
OHUR'.l'S, ENGLAND. 
Private Observatory. 
Longitude from Greenwich, ----. 
Latituue, --. 
Director: R. CARRINGTON. 
Discontinued upou the death of Mr. CA.RIUNG-1.'0N in 1875. 
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O0IMBRA, PORTUGAL. 
Observatorio JJ[agnetico-1vleteorologico de la Universidade de Coimbra. 
Longitude from Greenwi.cll, 33m 34.1 8 W. 
Latitude, 40° 12' 25.8" N. 
Directors: J. MONTEIRO DE ROCHA, 179G. 
DE PINHEIRO, 1820. 
DE SOUZA PINTO, 1855. 
Established about 1796. From 1779 to the present time the Astro-
n·omical Ephemeris has been published here, which for ten years pre-
vious (1789) bad been issued at LisLon. · 
·CoLLOONEY, IRELAND (See MARICREE). 
COLOGNE, PRUSSIA (SEE KL0N). 
COLOMBO, CEYLO~ ASIA. 
Private Observatory. 
Longitude from Greenwich, 5h 19m 238 E .. 
Latitude, G0 55' 33" N. 
Authority for longituuc aud latitude: Connaissance des Temps, 1884, 
p. xxxix. 
Director : Mr. GREEN. 
O0NS'.l'AN'.l'IN0PLE, TURKEY. 
Observatoire Imperial. 
Longitude from Greenwich. lh 55m 568 E. 
Latitude, 40° 1' 40" N. 
Authority for longitude and latitude: A. LANCASTER, Liste Generale 
des Observatoires et Astronomes, 1887. 
Director: A. COUMBARY. 
COPENHAGEN, DENMARK. 
Universitets Astronomiske Observatorium. 
Longitude from Greenwich, 50m 10.28 E. 
Latitude, 50° 41' 13.G" N. 
Directors : C. LUl\IBORG, 1637. 
T. BARTIIOLIN, 1647. 
0. R0E~IER, 1681. 
PE'l'ER I. lI0RREBOW, 1714. 
C. HORREB w, 1753. 
T. B TGGE, 1777. 
H. 0. 1 II .1IACIIER, 1815. 
Vo.1. 1.AR()CJ, 182~. 
'. 1•. U. 0LUF8EN, 18:3i. 
II. 1)' .... \Pl~E."J'~ 1 5G . 
. ....... TnmLI~, 1 ,r. 
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Founded in 1637, but only completed in 1656. The .first edifice was 
destroyed by fire the 20th of October, 1728. The observatory was re-
established in the round tower belonging to the University. In 1820 
a wooden addition was made to it on the Holken bastion. In 1857 it 
was removed to the glacis of the fortress between the citadel and the 
Osterthor (eastern gate). In 1859-'60, a new building was erected upon 
the Rosenborg bastion of the old fortress. At present this new observa-
tory is surrounded by the Botanical Garden. 
CORDOBA, ARGEN1'INE REPUBLIC. 
Observatorio Nacional Argentina. 
Longitude from Greenwich, 4h mm 45.1 s W. 
Latitude, 31 ° 25' 15.48 S. 
Director : B. A. GOULD, 1870. 
Proposed in 1869; built in 1871 on an eminence southeast of the town; 
a cruciform structure, with four towers at'the extremities of the limbs 
of the cross. 
CORK, IRELAND. 
Observatory of Queen's College. 
Longitude from Greenwich, 33m 51 s. W. · 
Latitude, 51 ° 54' N. 
Authority for longitude and latitude: Connaissance des Temps, 1884, 
p. xiii. 
Director: ---. 
Founded in 1878. Hill for meridian observations. Dome, 14f feet 
(4m.5) in diameter. 
CRAcow, AUS1'RI.A.. (See KRAKAU.) 
K. K. Dniversitcits Sternwarte. 
CRONSTADT, RUSSI.A.. (See KRONSHTADT. ) 
Naval Astronomical Observatory. 
OR0WBOROUGI-I, SUSSEX, ENGLAND. 
Private Observatory. 
Longitude from Greenwich : 9.308 E. 
Latitude: 51 ° 3' 14" :N. 
Director: CH.AS. LEESON PRINCE. 
Founded at U ck field, Sussex, in L854, Removed to the summit of 
Crowborough Hill in 1872. 
H, Mis. 170--27 
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0UCirnIELD, ENGLAND. 
Observatory of G. Knott (Private). 
Longitude from Greenwicli, om 34s W. 
Latitude, 51 ° 0' 35" N. 
Authority for longitude aml latitude: A. LANCASTER, Liste Generale 
des Observatoircs et Astronomes, 1887. 
Proprietor : G. KNOTT. 
CZERNOWITZ, AUSTRIA. 
Physilcalisches lnstitut der le. k Franz Josephs Universiti:it. 
Longitude from Greenwich, ---. 
Latitude, ---. 
Director: Prof. ALOIS HANDL. 
DANZIG, P1rnssIA. 
Observatorium der Naturforschenden Gesellschaft. 
Longitu<le from Greenwich: lh 14m 378.!) E. 
Latitude: 54° 25' 58" N. 
Directors: VON WOLF, 1780. 
Dr. BERENDT, 1784. 
Dr. JUL. AUG. Koen, 1792-1817. 
Dr. WES'.l.'PIIAL, 1820-1821. 
Dr. THEODOR ANGER, 1831. 
--- FLEMMING, 1840. 
--- KAYSER, 1860. 
The observatory was planned by WOLF, and in 1780 the corner stone 
for the building was laid by him on the summit of the Bis4ofsberg, an 
elevated position. In 1781 the building was completeu and used by 
WOLF; on the 17th of December, 1781, for tbe observation of the solar 
eclipse. 
In 180G the inva ion of the French army necessitated the removal, 
to a afe location in the city, of the iu truments, and the buildinrr on 
th Bi bof ·berg wa occupied by the French army and partly torn 
down, but through tbe exertions of Dr. KLEEFELD, of the society, the 
r nch provincial gov rnor, General R.A.PP, had it restored. In 18L 
how v r, it compl te devastation became a ueccs ity of war. 
In 1818 the society reclaimed the old site, intending to rebuild tne 
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observatory; the failur~ of obtaining the requisite funds, however, 
caused the project temporarily to be abandoned. 
Meteorological observations alone were continued in Schonberg, near 
Carthaus. The collecting of astronomical instruments was continued, 
and in 1831 a small obseryatory was erected upon the '' :A ... potheke," in 
the "Nengarten." 
In 1866 the society authorized the erection of the present observatory, 
which was completed and inaugurated on the 2d of January, 1868, the 
one hundred and twenty-fifth anniversary of the Naturforschende Gesell-
schaft. 
DERPT (DORPAT), RUSSI.A.. 
Imperatorslcaia Astronomicheskaja Observatoria. 
Longitude from Greenwich, lh 46m 53.58 E. 
Latitude, 58° 22' 47.4" N. 
Directors: J. W. A. PFAFF, 1808. 
F. G. W. STRUVE, 1813. 
J. H. MADLER, 1840. 
T. CLAUSEN, 1874. 
L. SCHWARZ, 1878. 
Founded in 1808 as a dependency of the university. In 1825 FR.A.UN-
HOFER's equatorial, with an aperture of 9 inches and a focal length of 
13½ feet, moved by clock-work, the largest and most powerful refractor 
in the world at that time, was mounted there. With the help of this 
instrument the elder STRUVE accomplished his famous Mensurce Mi-
et·ometricce, published in 1837, and continued by bis successor. 
DENTZ, GERM.ANY. 
Sternwarte des Herrn E. Mengering (Private1• 
Longitude from Greenwich, 27m 495.9 E. 
Latitude, 50° 56' 33" N. . 
Authority for longitude and latitude: A. LANCASTER, Liste Generale. 
des Observatoires et Astronomes, 1887. 
Proprietor·: E. MENGERING. 
DRESDEN, SAXONY. 
I. Konigliches Mathematisch-Physilcalisches Institut. 
Longitude from Greenwich, 54m 565 E. 
Latitude, 51 ° 3' 45" N. 
Authority for long-itu<le and latitude: A. LANCAS'.l'ER, Liste Generale 
des Observatoires et Astronomes, 1887. 
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Directors: J. OTTO, 1560-1580. 
M. J OSTELIN, 1580-1609. 
L. BRUNNER, 1609-1637. 
TH. HA.SELL, 1637-1661. 
Ton. BEUTEL., 1661-1720. 
B. MICH.A.ELIS, 1720-1740. 
H. EULENBURG, 17 40-17 43. 
F. WALZ, 1743-1747. 
J. MAYEN, 1747-1768. 
E. ZEITER, ] 768-1783. 
G. KOHLER, 1783-1801. 
S. SEIFFERT, 1801-1818 . 
.A. SCIIMID1', 1818-] 828. 
G. LOHRMANN, 1828-1840. 
R. BLOCHMANN, 1840-1869. 
A. DRECHSLER, 1869. 
The Royal Mathematical-Physical Institute, an astronomical and 
meteorological observatory, together with a considerable collection of 
astronomical, physical, and mathematical iustruments, dating princi-
pally from the xvr, xvn, and xvnr centuries, had its origin in the 
cabinet of art _which was founded in 1560 by August I, Elector of Sax-
ony. 
II. Private Observatoriwrn des Herrn B. von Engelhardt. 
Longitude from Greenwich, 54m 54.808 E. 
Latitude, 51 ° 2' 16.80" N. 
Director: B. VON ENGELHARDT. 
III. Private Observatorium des flerrn Dr. Hugo Guericlce. 
Longitude from Greenwich, ---. 
Latitude, ---. 
Director: Dr. HUGO GUERICKE. 
DRONTHEIM, NORWAY. 
Observatory. 
Longitude from Greenwich, 41 m 408 E. 
Latitude, 63° 25' 48" N. 




Lon O'itucle from Greenwich, 25m 218 W. 
Latitude, 53° 23' 1 11 N. 
Authority for longitude and latitude: r. BRUNN0W. 
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Directors: H. UssHER, 1774. 
J. BRINKLEY, 1792. 
W. R. HAMILTON, 1827. 
F. BRUNNOW, 1865. 
ROBERT S. BALL, Astronomer Royal of Ireland, 1875. 
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Dun'sink Observatory belongs to Trinity College, Dublin. It was 
founded in 1774, by means of a legacy left for the purpose by l!.,, AN-
DREWS. It is built in the midst of a vast park at Dunsink, 3i miles (6 
kilometers) northwest of Dublin, and was not finished until 1792. It 
is a structure of three stories, surmounted by a revolvipg dome. An 
annual visitation of the Observatory is held every summer by the board 
of Trinity College. 
INSTRUMENTS : 
(a) Meridian circle: Makers, PISTOR & .1\f.AR'l'INS; diameter of circles, 
36 inches; divided to 2'; read by 8 microscopes to 1"; aperture of ob-
jective, 6.4 inches; magnifying power ordinarily employed, 180 diam-
eters. 
(b) Meridian transit instruments: One, made by RAMSDEN; aperture, 
4 inches; not in use. (b') One with reversible circle by RAMSDEN · & 
BERGE; object-glass, 3 inches; diameter of circle, 8 feet; 3 micrometers; 
not in use. 
(o) Equatorial instruments: One; makers, C.AUCHOIX object-glass, 
GRUBB mounting; aperture ofobjective, lli inches; magnifying powers 
of eye-pieces, 300; is generally used. (c') One of 4 inches aperture; 
English equatorial by ~ULLEY. (¥) Hardly ever used . 
. (d) Spectroscopes: One of BROWNING'S 2-prism spectroscopes; and 
one of VOGEL'S small-star spectroscopes. 
(f) Chronograph: Maker, GRUBB; two barrels and controlled clock. 
(g) Clocks: One mean time; maker, BOOTH, of Dublin; one sidereal; 
maker, DENT, London. 
(h) Chronometer: Sidereal; maker, M'MASTER. 
(i) Miscellaneous: The mean-time clock controls by electricity the 
clocks in the port and docks board and Trinity College, the distance 
being about 5 miles from Dunsink. 
DUN ECHT (ABERDEEN), SCOTLAND. 
Longitude from Greenwich, gm 408 W. 
Latitude, 57° 9' 36" N. 
Authority for longitude: Ordnance Survey; for latitude, observations 
with a SIMMS'S alt-azimuth. The transit circle confirms the re-
sult within a fraction of a second . 
.Astronomer: RALPH COPEL.A.ND. 
Dun Echt Obserrntory, the property of the EARL OF CRAWFORD 
AND BALCARRES (late Lord Lindsay), is on tlrn estate of Dun Echt, 
about 13 miles west of Aberdeen. 
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INSTRUMENTS: 
(a) Meridian circles: 1. Transit circle by TROUGHTON & SIMl\IS; one 
movable and one fixed circle; diameter 36 inches, divided to 5"; 16 
microscopes ( carried by 2 Alidade circles, 1 movable and 1 fixe<l), read-
ing to 111-tenth by estimation; aperture of object-glass 8.59 inches; 
6½-inch collimators; 2½-inch axle telescope. -2. Reversing transit with 
V's for meridian and prime vertical, by T. CooKE & SONS; 4-inch ob-
ject-glass. 3. Transit instrument by TROUGHTON & SIMMS; 2finch 
object-glass. 
(b) Meridian: transit instruments: 1. Alt-azimuth, by TROUGHTON & 
SIMMS; 12-inch circles, divided to 5'; 4 microscopes, vertical and hori-
zontal circles reading seconds and tenths by estimation. Horizontal 
circle movable. 2. Theodolite by T. Oomrn & SONS. 3. Theodolite by 
APPS. 
(c) Equatorial instruments: One 15.06-inch refractor by GRUBB. Sev-
eral sets of eye-pieces. Bifilar micrometer. MERZ helioscope. DAWES 
solar eye-piece, 2, 3, 74-inch finders. This telescope is controlled abso-
lutely by the 8idereal clock. Driving-clock by T. Coo1rn & SONS, made 
to special design. 2. One 12.9-inch reflector 122.5 focus; mirror by 
Rev. H. COOPER KEY, English mounting. 3. One 12¼-inch reflector by 
BROWNING. Solar spectroscope. 4. One 6.06-inch refractor by SIMMS; 
bifilar and double image micrometers, used generally for comet seeking. 
5. Une 6.04-inch refractor by T. Co01rn & SONS; complete. 6. One 
4-inch refractor by T. COOKE & SONS; bifilar micrometer. Clock by 
EICHENS; complete. 7. One 3-inch refractor . by T. COOKE & SONS, 
Bifilar micrometer; complete. 
(d) Spectroscopes: Large solar spectroscope with 1 whole and 2 half 
Rm.'HERFURD prisms;_with reversion and heliometer viewing telescope. 
Stellar spectroscope modified at Dun Echt (the one most used). BROWN-
ING 5-prism automatic solar spectroscope and 2 stellar ones; also VoGEL 
spectroscope by HEUSTRELL, and a variety of direct vision, quartz, and 
othe;r prisms. Besides the above-mentioned spectroscope there i a 
6-prism automatic reversing-table instrument by BROWNING, and a lland 
direct-vision spectroscope used for aurorffi. 
(e) Photometer: ZOLLNER astro-pl10tometer by AUSFELD of Gotha. 
(f) Chronographs: 1. Four-fold barrel-chronograph, each barrel to run 
six hour , driven by tbe same clock as the 15.06-inch equatorial. 2. 
Portable fillet chronograph by SIEMENS. 
(O) Olocks: 1. Sidereal clock, quicksilver compensation by FR0DSH.A.:M, 
2. 1 au-time clock, quick ilver compensation by MOLYNEUX. 3. El c-
tric lock, out ide dial and time gun. 
(h) Chronometers: l. KuLLilERG; mean time. 2. F .A.RQ H.A.R; mean 
tim , . . "\V LKE ; mean time. 4. FR0DSIIA.M; mean tim -day. 
5. ALKEP ; ·id r al (electric contact). 6. '.V ALKER; sidereal. 7. 
1 LE~· · ; 140 ·ond ; pocket M. T. 
(') .ilis ·ellaneou : . Metre: A copy of the Metro du Con. ervatojr . 
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FROMENT. 2. Liuear div1ding engine by FR0MENT. 3. Linear divid-
ing engine by ELLIOTT BR0TIIERS. 4. Photograph measuring machine 
by GRUBB. 5. Balance by OERTLING. 6. Five 2-meter and one 1¼-
met.er bars; GRUBB. 7. Two comparator microscopes and long stone 
table. 8. Ten-inch wheel cutting engine, Swiss; JENSSEN & HENSEN. 
(j) 1. Sprengel pump six end on and many GEISSLER tubes. 2. Air-
pump and apparatus. 
(k) Various photographic apparatus. 
(l) .A large assortment of electrical and electro-magnetical appa-
ratus. One standard and one marine barometer, NEGRETTI & ZUMBRA. 
Various thermometers. Seven-inch spherometer, 1 pa:ct=nr1foo inch, 
roJ000th by estimation; 4-inch spherometer; both by HILGER. Arith-
mometer by THOMAS DE COLMAR; six places. Arithmometer by 
THOMAS DE COLMAR; ten places. Foucault siderostat by EICHENS; 
16-inch mirror (and a spare one), silver in glass, by A. MARTIN. Silber-
mann beliostat by DunoscQ. Heliostat by BROWNING. King's baro-
graph and anemograph by CASELLA.. Binocular microscopes by SMITH. 
& BECK and Ross. Polariscope by LADD; JO-inch, 6-inch, and 4-inch 
induction coils by .APPS. A large collection of cut crystals; also dif-
fraction apparatus by SCHWERD. 
DURBAN (NATA.L), AFRICA. 
Observatory. 
Longitude from Greenwicb, 2h 2m 1.188 E. 
Latitude, 20° 50' 47.4" S. . 
Authority for longitude and latitude: A. LANCASTER, Liste Generale 
des Observatoires et Astronomes, 1887. 
Director: E. NEISSON, Government Astronomer. 
DURHAM, ENGLAND. 
University Observatory. 
Longitude from Greenwich, Gm 19s,75 W. 
Latitude, 54° 46' 6.2" N. 
Directors : TEMPLE Orrnv ALLIER, 1840. 
SAMUEL vV AYMO lJTH, 1872. 
ROBER'l' JOHN PEARCE, 1873. 
Founded by subscriptioIJ, 1840. First observatious made in 1842. 
The observatory is under the general superintendence of the professor 
of mathematics in the University of Durham. 
DUSSELDORF, PRUSSIA. 
Stcrnwarte (formerly at Bille near Diisseldorf). 
Longitude from Greenwich, 27111 5s E. 
Latitude, 51 ° 12' 25" N. 
Authority for longitude and latitude, "Astronomische Nacbrichten," 
643, und "Berliner J ahrbucli." 
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Directors: J. F .. BENZENBERG, 1809-1846. 
F. BRUNNOW, 1847-1851. 
ROBER'l.1 LUTHER, 1851. 
Established in 1809, by J. F. BENZENBERG, the savant, who in 1844 
erected a more complete building at BILK, 1¼ miles (2 kilometers) south 
of the town. This establishment, liberally endowed by its founder, be-
came the property of ~he town in 1847, and was enlarged by it in 1852. 
INSTRUMENTS : 
(a) An old repetition circle of 1 foot, by the late BAUMANN, at Stutt-
gart, giving 10" of centesirnal division. 
(b) Meridian transit instrument made by the fate EMIL SCHROEDTER, 
at Diisseldorf, objective from Munich, focal distance 2 feet, aperture 2 
inches, little circle divided in half degrees, with nonius, 1 minute. 
(c) New equatorial instrument, by CHARLES BAMBERG, at Berlin, in 
use since September, 1877, objective by Dr. SIGMUND MERZ, at Munich, 
· focal dista,nce 7 feet, aperture 7 inches, magnifying powers of eye-pieces 
49 to 188. Stars of the 11.5 magnitude can be seen with it. Old reserve 
tube, with horizontal and vertical motion, made by MERZ & SONS, at 
Munich, 1847, focal distance 6 feet, aperture 4¼ inches. Stars of the 
11.0 magnitude can be seen with it. 
(n)_ Two old sidereal-time clocks made by UTZSCHNEIDER & FRAU· 
ENHOFER, at Munich. 
(h) One mean-time chronometer by KESSELS, at Altona, and a Swiss 
watch. 
Some small inst,ruments of minor importance. 
EDINBURGH, SCOTLAND. 
I. Royal Observatory. 
Longitude from Greenwich, 12m 43.058 W. 
Latitude, 55° 57' 23.2" N. 
Authority for longituu.e: u. PI.A.ZZI SMYTII; for latitude, THOMAS TIEN· 
DERSON, 
Directors: THOMAS IlENDERS0N, 1833-1844. 
C. Puzzr SMYTII. 18415. 
A preceding so-called observatory tower existed on the site, which 
i a gras y and rocky hill-top in the mi.<lst of the city, from 1776, but 
no observations of scientific character were ever made there. It wa 
founded by sub cription, and was not completed until 179~ The pre -
nt ob ervatory was projected in 1812 and erected on hares in 1 1~. 
The municipality donat d tlie gl'ound. In 1833 the founder ceded it 
adrnini ration to the tate, a u. in 1846 made over the ownership. 
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It is by no means a model building for an observatory, being small, 
isolated, smoke-exposed, without dwelling-houses attached, often diffi-
cult of access at ·night, I.tide-bound by its too ornamental white-stone 
~ GrP-ek architecture; and looking, as well as acting, rather like a classi-
cal temple of the winds than a modern working observatory. 
II. Ben Nevis Observatory. 
Longitude from Greenwich, ---. 
Latitude, ---. 
Director: ---. 
ELSFLETH (OLDENBURG), GERMANY. 
Sternwcirte der Naviga.tions Schule. 
Longitude from Greenwich, 33m 528 E. 
Latitude, 53° 14' 46" N. 
Authorit.y for longitude and latitude: Connaissance des Temps, 1884'. 
Director: c. BEHR.MANN, 1876. 
ERLAU, HUNGARY. 
Sternwarte. 
Longitude from Greenwich, lh 30m 326 E. 
Latitude, 47° 54' 4" N. 
Authority for longitude and latitude: Connaissance des Temps, 1884. 
Director: Dr. ALBERT FRANZ VON M0NTEDEG0. 
EKATHERINEBOURG, RUSSIA. 
Magnetic and Meteorological Observatory. 
Longitude from Greenwich, 4h 2m 488 E. 
Latitude, 560 49' N. 
Authority for longitude and latitude : KUPFFER, 1841; FRITSCHE, 
1873 and 1876; SCHARNHORST un<l KUHLBERG, 1875. 
Director: G. 0. CLERIC. 
The observatory was built in 1835; regular observations began on 
January 1, 1836. It took part in the work of the first "Magnetischer 
Verein," anq has lately been required to act as a "polar observatory," 
from August 1, 1882, until September 1, 1883, according to the pro·-
g-ramme of the International Polar Commission, St. Petersburg, August, 
1881. 
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INSTRUMENTS: 
(b) Meridian transit instrument: Makers, ERTEL. & SOHN (small 
passage instrument), aperture, 1.5 inches. (b') Another by BRAUER in 
St. Petersburg (universal instrument). · 
(g) Clocks: One mean time; maker, F. FLAUTH, in St. Petersburg 
(without No.); another regulator, without name. 
(h) Chronometers: Mea,n time; makers, F. li'LAUTH, No. 37; WIREN, 
No.86·. 
(i) Miscellaneous: Magnetic theodolite, BRAUER, No. 37; BRAUER's 
compass for magnetical declination and intensity; GAMBEY'S inclinato- . 
rium; variation magnetometers (syst. GAUSS); several series of me-
teorological instruments of different construction; thermometers for 
observation of the temperature from superficy to 3 meters depth. 
FLORENCE,' ITALY. 
I. Reale Osservatorio Astronomico di Firenze ctd Arcetri. 
Longitude from Greenwich, 45m 3.138 E. 
Latitude, 43° 45' 14.3" N. 
· Autltority for longitude and latitude: Royal Staff of Engineers. 
Director: GUGLIELl\1:0 TEMPEL. 
II. Observatory of the Royal Museum. 
Longitude from Greenwich, 45 111 1,5s E. 
Latitude, 43° 4G' 4.1" N. 
Directors: PROF. F. FONTANA, 1784. 
ALESSA.NDlW GA.LILE!. 
-- F A.BBR0NI, 1805. 
COUN'r GIROLAMO BARDI, 1807. 
DOMENICO DE VECCHI, 1808. 
GAETAMO DEL Rrnco, 1814. 
FATTIER lNGHIRAMI, 1815. 
LUIGI PoNS, 1825. 
GIOVANNI BA'l'TISTA AMICI, 1837. 
G. B. DoNA'rr, 1850. 
DOJ\-1ENICO OIPOLET'.1'I, 1873. 
PROF. PITTEI, 1 7 4. 
GUGLIELMO TEJ\-IPEL, 1875. 
III. 1Jfeteorological Ouserva,tory of the Royal Jfuseu,m. 
L ngitnd fr m Gr enwich,---. 
Latitnc1 ---. 
Dir ctor: r. I I1TEI, 1 75. 
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IV. Observatory of San Giovannino (Ximeniano). 
Longitude from Greenwich,---. 
Latitude,---. 
D-irector : Prof. F. CECCHI. 
Founded by FATHER LEONARDO XIMENES, a Jesuit. 
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_ In the annals of the Imperial Museum of Florence, Vol. II, for the 
year 1810, we read that about the year 1784, the Grand Duke LEOPOLD 
I gave directions to his architect, G ASPERO P .A.0LETTI, to make the de-
signs for an observatory to be erected within the precincts of the Im-
perial and Royal Museum of Physical Science and Natural History of 
Florence, of which the ABBE FELIX FONT.A.NA was director. 
Prof. DOMENICO DE VECCHI, in an astronomical report inserted in the 
above-mentioned annals, declares that after diligent search he was un-
able to discover any historical document relative to the erection of this 
observatory, and that the date of 1774 was given him byi;he Engineer 
DEL Rosso. The same professor De Vecchi, in the introduction to the 
description of the Imperial Observatory { a,bove annals, Vol. II), declares 
it to have been already constructed and furnished with some instru-
ments as far back as the year 1775. 
In the year 1784, tlrnre had been collected in the observatory a clock, 
a transit instrument, and zenith sector, for the work 0f Professor SLOP, 
of the University of Pisa, who also constructed a meridian, passing un-
der the pavement of a hall, which o·wes its name to this circumsta·nce 
and bears the following inscription: '' Linea meridiana ducta in obser-
vatrio Regii Musrni Scientiorum Florentini, Petro Leopoldo, lmperante 
anno, MDCCLXXXIV." 
In the year 1784, Professor FONTAN.A. began the meteorological obser-
vations, using eight large instruments of his own invention and con-
structed under his attention, ca.re, and direction. Arrested in his ca-
· reer by calumny, and in consequence withdrawn from the Museum. 
Fontana was succeeded as director pro te1nporc by ALESSANDRO GAL-
1LEI; be was succeeded by F.ABBRONI, nominated by the ecclesiastical 
party in 1789 vice-director under Fontana. . 
On the 1st of January, 1805, we find the entry of the death of this 
distinguished scientist, at a distance from that Museum, to which he 
hau rendered such service as instructor and director. 
Shortly after, F ABBRONI having been appointed director of the mint, 
Uount GIROLAMO BARDI was named director of the museum in bis 
place. He immediately founded several chairs of instruction, among 
tllem one of astronomy, which was assigned to DOMENICO DE VECCHI, 
professor of physical sciences at the University at Sienna, and to him 
was also entrusted the directorship of the observatory (1807). 
DE VECCHI remained in this position in the Florentine Observatory 
until July, 1814, when lie was remoYed by an order of the Oommissario 
Plenipotenziario, PriuceRA.SPIGLIOLI, under date of June 22, 1814. (This 
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order is found in a letter addressed to the director of the museum, num-
ber 92, in the file of papers relating to the transactions of the I. and .R. 
Museum for the sear 1814.) Professor DE VECCHI himself refers to this 
suppression in the memorial before mentioned, in speaking of the 
methods of observing with reflecting instruments. Frofessor DE 
VECCHI never returned to his office as instructor in the observatory. 
In the letter of Prince RASPIGLIOLI to the director of the museum it 
was also stated: "I think it well to jnform you that Father GAETANO 
DEL Rrcco has been invited to take charge of the preservation of the 
astronomical instruments," which, in consequence, were received from 
the professor himself, and held from June, 1814, to May 17, 1818, on which 
day, having passed from this life, Father GAETANO DEL RICCO was SUC· 
ceeded by Father INGHIRAMI, professor of astronomy in tbe Ximeniano 
Observatory. 
At this point it is necessary to observe that the observatory of the 
Royal Museum was always an entirely distinct institution from that of 
San Giovannino, some time designated degli Scolopi, the latter ba\'ing 
been founded ·by Father LEONARDO XIMENES, Jesuit, from whom it de-
rived the name of Ximeniano, which it retains and by which it is at tllis 
time especially distinguished. 
Father lNGHIRA:M:I held the position until the 7th of October of the 
same year, when, by desire of the Count, he bad added to bis other du-
ties those of Director of the Museum. 
From 1814 to 1825 we find no document which proves the presence 
of an astronomer; it remained whol]y inactive for a period of about 
eleven years. 
In July, 1825, Prof. LUIGI PONS, of Marseille, was appointed, and suc-
ceeded in 1837 by Prof. GIOVANI BAT'.I.'EST.A. AMICI, of Modena, who 
held the directorship of the observatory until 1859, wben he was re-
tired on account of extreme old age. Although all tlie <luties of the 
office since 1852 had been performed by Prof. G. B. DoNATI,"he did not 
succeed to the official title of director until 1864, a year after the death 
of Professor AMICI. 
At that time DONATI conceirnd tbe i<lea of erecting a new observa-
tory in the vicinity of Florence; tbe ol<l institution, in a, central part of 
the town, no longer meeting the requirements of astronomical stn 1y 
and not being large enough to bold the large and excellent equatorial 
constructed by his predecessor. Aided in this bold enterpri e by the 
influence and support of the munidpaJ, provincial, and state autbority 
and y securing the interest of King VICTOR EMANUEL, Profe or 
ONA.TI, in October, 187~, was able to inaugurate the new ob errntor;r 
n the Calle d'Arc tri, a little removed from the house, where, two hun-
dr d and tbirty y ar befor , GALILEO liad ended the labor of bi life. 
T the new in titution wa tran ·ferred all the cie11tific material be-
~ nging to the cpartm ut of .t tronom;y, and the place occupied by it 
m the b rYatory wa. deYot d exclu i \~ 1y to meteorological ob erva· 
ASTRONOMICAL OBSERVATORIES. 429 
tions, both branches remaining under the direction of Professor DONATI, 
the meteorological division being represented in Florence by his assist-
ant, Prof. COSTANTINUS PITTEI. 
DONATI having died on February 20, 1872, the charge of the new ob-
servatory was given to Prof. DOMENICO CIPOLETTI, formerly DONATI'S 
assistant iu the astronomical course, who held it until the following 
May, when he began to fail. The observatory at 4-rcetri was provisionally 
confided to Professor PITTEI, until June 1, 18·75, when Signor GUG-
LIELMO TEMPEL was called as astronomer, which position he still retains, 
and Professor PITTEI thereupon assumed the definite direction of the 
observatory of the Museum, re-organized under special direction, and 
entirely separated from the observatory at Arcetri. 
FRANKFURT, A. M., PRUSSIA. 
Private Observatory. 
Longitude from Greenwich, 34m 47.l6 E. 
Latitude, 500 7' 311 N. 
Authority for longitude and latitude: A. LANCASTER, Liste Generale 
des Observatoires et Astronomes, 1887. 
Director: Dr. EPSTEIN. -
FUNCHAL, MADEIRA. 
Observatory. 
Longitude from Green wicb, 1 h 7m 35.59 W. 
Latitude, 32° 37' 46" N. 





Longitude from Greenwich, 1 h 52m 148 E. 
Latitude, 45° 26' 12" N. 




Observatoire de Geneve. 
Longitude from Greenwich, 24m 3G.77° E. 
Latitude, 46° 11' 58.8" N. 
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Directors: J . .A.. MELLET FAVRE, 1772. 
M . .A.. PICTET TURRETIN 1790. 
J. F. 'r. MAURICE, 1794. 
P. PIC'.I.'ET, 1802 . 
.A.. GAUTIER, 1819. 
L.,F. WAR'.I.'MA.NN, 1832. 
E. PLAN'.I.'AM,.OUR, 1840. 
E. GAUTIER. 
Founded in 1771, completed in 1773. Octagonal structure built in 
great part at the expense of J . .A.. MELLE.T, upou a casematc of the 
Bastion Saint .A.ntrine. In 1829 the representative council of the can-
ton passed a resolution for the construction of a new observatory to be 
built upon the same bastion, not far from the old edifice. It iR com-
posed of a main building of one story, and of two lateral turrets with 
hemispherical domes. In 1879 the original building had an annex built 
to it; at the same time a tower . was erected to the west of tlie old 
building, in wfrich the 10-inch refractor, presented to the cantons of 
Geneva by ~; PL.ANT.AMOUR, has been placed. 
GENO.A., IT.ALY. 
I. Observatorio delle R. Universita. 
Longitude from Greenwich, 
Latitude, 44° 24' 59" N. 
Directors: GIUSEPPE G.ARIIl.A.LDI, 1830. 
MICHELE .ALBERTO BANC.A.LA.RI, 1849. 
PIETRO MARIA GARIBALDI, 1865. 
This observatory was entirely refitted iu 1874, and is particularly in-
tended for meteorological observations. 
II. Observatory of the Hydrographic Office. 
Longitude from Greenwich, 35m 41.48 E. 
Latitude, 440 25' 9.3" N. 
Director: G. B . . 1\1.A.GN.A.GHI. 
GEORGETOWN, BRITISH GUI.AN.A.. 
Obseri,atory. 





Longitude from Greenwich, 17m 10.Qa W. 
Latitud , ,...5° 5.J 42. " N. 
Directors : J. ICIIOL, 1840. 
Il. RANT, 1860. 
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Commenced in HH8 at the expense of a society. Permanently organ-
ized with the help of a public subscription, of one subsidy from the 
University and another from the State. In 1862 a special hall was 
added for an equatorial, which has an aperture of 9 inches: (0.23m). 
GOHLIS {NEAR LEIPZIG), SAXONY . 
. I. Private Sternwarte. 
Longitude from GreenwiclI, 49m 28.68 E. 
Latitude, 51 ° 21' 42.3" N . 
.Authority for longitude and latitude: Prof. C. C. BRUHNS. 
Proprietor: AUGUS'.l' AUERBACH. 
Observatory was built in 1861-'62. 
II. Private Sternwarte. 
Longitude from Greenwich, 49m 29.658 E. 
Latitude, 51 ° 21' 35" N. 
Authority for longitude and latitude: A. LANCASTER, Liste Generale 
des Observatoires et Astronomes, 1887. 
Proprietor: w. WINKLER. 
GOTHA, GERMANY. 
Ster1:1.,wm:te. 
Longitude from Greenwich, 42m 50.568 E. 
Latitude, 50° 56' 37.5" N. 
JJirectors: E. x. VON ZAOH, 1787. 
B. A. VON LINDENAU, 1808. 
J. F. ENCICE, 1817. 
P.A. HANSEN, 1825. 
A. KRUGER, 1876. 
L. DE BALL (ad interim) . 
.H. SEELIGER, 1881. 
Dr. E. BECKER. 
The first observatory was erected in 1784, on the "SEEBERG," l¼ 
miles (two kilometers) from the town. In 1853 a new observatory was 
built in the "Jagerstrasse," not far from the ducal palace. 
GOTTINGEN, PRUSSIA. 
Kon-igliche Sternwarte. 
Longitude from Greenwich, 39m 46_.48 E. 
Latitude, 51° 31' 7.9" N. 
Authority for longitude and latitude: Berliner Jahrbuch. 
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Directors: J. A. VON SEGNER, 1735. 
J. TOBIAS MAYER, 1754. 
G. M. LORNI'l'Z, 1762. 
A. G. KAS'.l'NER, 1764. 
K. F. VON SEYFFER, 1800. 
O. F. G.Auss, 1807. 
Dr. E. F. W. KLINKERFUES, 1866. 
Dr. W. SCHUR. 
Founded in 1734, at the same time with the university, and located 
in one of the round towers of the ancient fortification, around which 
was built an exterior gallery. In 1811 the observatory was transferred 
to a more suitable spot outside the southern gate-way of the town. This 
new building ·is on the plan of a rectangle, with the longer sides facing 
east and west. An addition is made by wings to the north; a cupola 
surmounts the central vestibule, and a"terrace encircles the whole struc-
tare. In 1818 the first meridian circle ever made and mounted in Europe 
was placed there. 
INSTRUMENTS : 
(a) Meridian circles: One made by REPSOLD, sr., of Hamburg; diam-
eter of circle 3½ feet, divided to 5'; read by two microscopes to 1"; ap-
erture of objective 4½ inches (114mm); magni(ying power ordinarily em-
ployed, 96 diameters: one made by REICHENBACH, of Munich; diam e-
ter of circle 3 feet; divided to 3'; read by four microscopes to 0.24:"; 
aperture of objective 4¼ inches (109mm); magnifying power ordinarily 
employed, 50 diameters. 
(b) Meridian transit instrument: Maker, REICHENBACH, of Munich; 
aperture, 4½ inches (116mm); magnifying power, 75 diameters; (b') one 
portable, maker, ERTEL, of Munich. 
(c) Equatorial instrument: Maker, FRA.UENIIOFER, of Munich; aper-
ture of objective, 2.9 inches (74mm); magnifying power of eye-piece, 'i5. 
(c') Five telescopes: makers, 1st, MERZ, of Munich ; 6 feet long, aper-
ture 5 inches; 2d, STEINHEIL, of Munich; 5 feet long, aperture 4 inches; 
3<1, DOLLOND, of Munich; 4 feet long, aperture, 3~ inches; 4th, D0L· 
LOND, of Munich; 3 feet lop.g, aperture 3 inches ; 5th, PL0SSL, of Vi-
enna; 28 inches long, aperture 2¼ inches. Three comet-seekers: maker , 
1 ·t, MERZ, of Munich; 6 inches aperture; 2d, MERZ, of Munich; 3 
inches aperture; 3d, VOIGTLANDER, of Brunswick ; 2½ inches apertur . 
(d) pectroscope: By MERZ, of l\funich. 
(f) Ohronogrciph: By AusFELD, of Gotba. 
(g) Clocks: One mean time; maker, CASTENS; two sidereal: maker , 
1 t, A.RDY, of Lon on; 2d, SHELTON. 
(h) Chrono·meters: Four mean time; makers, 1st, BERTII0UD · 2d 
1 MAN ; 3d ancl 4th, KN0BLIOII · 5th HARDY · sixtieth part of a 
col. ' ' ' 
(i) Miscellaneou eliometer by FRAUENIIOFER, of l\Iunich; theodo-
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lites, one by REICHENBACH, two by MEYERSTEIN; sextants by CARY, 
TROUGHTON, PISTOR, S'l'EINHEIL, and BREITHAUPT; two heliotropes 
by MEYERSTEIN. 
GR.AZ, AUSTRIA, 
I. Physilcalisches Institut der K. K. Carl Fra.nzens Universitat. 
Longitude from Greenwich, ---. 
Latitude, --. 
Director: Prof. Dr. LUDWIG BOLTZMANN. 
II. Universitiits Sternwarte. 
Longitude from Greenwich, 1h 1m 47.98 E. 
Latitude, 47° 4' 37.2" N. 
Authority for longitude and latitude: A. LANCASTER, Liste Generale 
des Observatoires et Astronomes, lS87. 
· Director : Dr. C. FRIESACH. 
III. Private Sternwarte. 
Longitude from Greenwich,---. 
Latitude,---. 
Director: E. MA'l'HEY GUENET. 
GREENWICH, ENGLAND. 
Royal Observatory. 
Longitude from Washington, 5h Sm 12.096 E. 
Latitude, 51 ° 28' 38.4" N. 
Authority for longitude and latitude: Nautical Almanac, Greenwich 
Observations, 1878. 
Directors: J. FL.AMSTEED, 1675!'.l 
E. HALLEY, 1720. 
J. BRADLEY, 1742. 
N. Buss, 1762. 
N. MASKELYNE, 1765. 
J. POND, 1811. 
G. B. AIRY (Astronomer Royal), 1835. 
W. H. ]\I. CHRISTIE (Astronomer Royal), 1881. 
Founded by royal statute on the 4th March, 1675. Built in the park 
at Greenwich by CHRISTOPHER WREN, architect. At first it consisted 
merely of an octagonal tower. In 1660 FLA.MSTEED put up an additional 
wing to accommodate the mural sector) wit.h the help of which he macle 
his catalogue of stars. The board of visitors was created in 1710. In 
1740 and the years immecliately following great improvements and 
adclitions were made. 
II. Mis. 170--28 
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A statute of 1765 confirmed the right of supervision vested in the 
royal society and exercised by the board of visitors. In 1770 two re-
volving domes were constructed upon the turrets, and these have served 
as models for all revolving turrets since constructed. In 1772 the first 
achromatic object glass ever used at Greenwich was attached to the south 
quadrant. In 1779 the expediency of enlarging the meridian openings 
was acknowledged; hitherto the aperture had only been 6 inches 
(0.15m). 
At the beginning of the present century it became necessary to re-
build the observatory, and the work, continuing until 1811, consisted in 
the construction of two rectangular buildings, the eastern one being the 
observatory proper, and cont::}faing halls for the meridian instrument, 
the library, and office, while the western structure was intended for the 
dwelling house of the superintendent. 
The present organization of Greenwich Observatory dates from a 
royal statute of 1830. According to the terms of this statute the board 
of visitors consists of the members of the Royal Society, the members 
of the Astronomical Society, and the Oxford and Cambridge professors 
of astronomy. 
As a finishing touch the immense dome to the southeast was built in 
1859. 
INSTRUMENTS : 
(a) Meridian circle: One; makers, RANS0MES & MAY (engineers), 
TR0UGHT0N & SIMMS (opticians); diameter of circle, 72 inches; divided 
to 5'; read by six microscopes to 0.06"; four supplementary microscopes 
for determination of division errors and occasional use: aperture of ob· 
jective_ 8.1 inches; for observations of the sun, aperture employed, 8.1 ; 
magnifying power ordinarily employed, 195 diameters. 
(b') Alt-azimuth: Makers, RANSOMES& MAY and V\l. SIMMS; aperture, 
4 inches. Magnifying power, 100; diameter of circles, 3 feet, divided 
to 5'. 
( c) Equatorial instruments : Makers, RANS0MES & SIMMS ( engineer ), 
TR0UGHTON & SIMMS (opticians), MERZ (objective); aperture of ob-
jective, 12.8 inches; magnifying power of eye-pieces, 60 to 1500. (c') 
Sheapshank's equatorial: makers, T. GRUBB, CAUCII0IX (objective); 
aperture of objective, 6i inches. Na.ylor equatorial : maker, T. CooKE 
of York; aperture, 6 inches. Shuckburgh equatorial : maker, RAMSDEN° 
aperture, 4.1 incbe . 
(d) Spectroscopes : Half-prism spectroscope; maker, HILGER. Direct 
vi ion: one, two, or three compound "half-prisms" with di per ion (A 
to H) of about 1 1°, 83°, and 3350, Single prism stereoscope: Maker 
TR UGIIT0N & DL\1S ; one flint prism. 
· (e) Photometer: IRY', • double-image micrometer; maker', TROUGH· 
T .T & DLI . 
(/) Chronograph: Maker , E. DENT & Co. 
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(g) Clocks: One mean time; Makers, SHEPHERD & SON: one sidereal; 
makers, E. DENT & Co., HARDY, ARNOLD, GR.A.HAM . 
. (h) Chronometers: Mean time; makers, various. There are always on 
hand a large number rated for the navy; some of these are used when 
necessary for the Observatory. Sidereal; none of accurate character. 
(i) Miscellaneous: Photoheliograph; maker, DALLMEYER; aperture 
of objective, 4 inches. Several portable telescopes; aperture, 4 inches 
to 2i inches. Five other 6-inch equatorials (packed in cases) returned 
from Transit of Venus Expedition, 1874. Five 3-inch portable transits 
by SIMMS; one 14-inch alt-azimuth by SIMMS; three 14-inch a,ltitude 
instruments by SIMM~; four pbotoheliograpbs by DALLMEYER (all re-
turned from the Transit of Venus Expeditions, 1874). 
GRIGNON (COTE D'OR), FRANCE. 
Observa.toire du prieure de St. Jean. 
frmgitude from Greenwich, 17m 388 E. 
Latitude, 47° 33' 42" N. 
Authority for longitude and latitude: A. LANCASTER, Liste Generale 
des Observatoires et Astronomes, 1887. 
Director: ]\ MA.YEUL LAMEY. 
GUILDOWN (SURREY) ENGL.A.ND. 
Private Observatory. 
Longitude from Greenwich, 1 m 55.!8 W. 
Latitude, 51° 13' 39.2" N. 
Authority for longitude and latitude: A. LA.NC.A.STER, Liste Genera.le 
des Observatoires et Astronomes, 1887. 
Proprietor: J. RA.ND CA.PRON. 
HA.BA.NA., CUBA. 
Observatorio del R. Colegio de Belen. 
Longitude from Greenwich, 5h 29m 308 W. 
Latitude, 23° 9' 24" N. 




Bermerside Observatory, Skircoat. 
Longitude from Greenwich, 7m 288 W. 
Latitude, 53° 42' 9" N . 
.Authority for longitude and latitude: A. LA.NC.A.STER, Liste Generale 
des Observatoires et Astronomes, 1887. 
Director: E. CROSSLEY. 
Observer: J. GLEDHILL, 
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HAMBURG, GERMANY. 
Sternwarte. 
Longitude from Greenwich, 39m 53.86 E. 
Latitude, 53° 33' 7" N. 
Directors: -- MOSER, 1823. 
K. L. 0. RUMKER, 1830. 
GEORG F. W. RUMKER, 1863. 
Built by J. G. REPSOLD, in 1810, upon a location near the Altona 
gate; destroyed by the French in 1813; rebuilt in 1825, through a legacy 
left by GR-ELL, upon the site of the old ramparts, and still in the neigh-
borhood of the Altona gate. It has a central' hall for meridian instru-
ments and two wings surmounted by turrets. The east wing is used 
for a school of navigation. 
HARROW, ENGLAND. 
Private Observatory. 
Longitude from Greenwich, 1m 20s "\V. 
Latitude, 51 ° 35' 15" N. 
Authority for longitude and latitude : A. LANCAS1'ER, Liste Generale 
des Observatoires et Astronomes, 1887. 
Proprietor: LIEUT. OoL. G. L. TUPl\iAN. , 
HEIDELBERG, GERMANY. 
Sternwarte des Herrn Dr. T. Wolf. 
Longitude from Greenwich, ---. 
Latitude, ---. 
Authority for longitude and latitude A. : LANCASTER, Liste Generale 
des Obs~rvatoires et Astronomes, 1887. 
Director: Dr. T. Wolf. 
HELSINGFORS, FINLAND. 
Astronomiska Observatoriet. 
Longitude from Greenwich, lh 39m 49.146 E. 
Latitude, 60° 9' 2.6" N. 
Directors: F. w. A. ARGELANDER, 1829. 
G. LUNDAHL, 1841. 
F. W0LDS'.1.'EDT, 1-852. 
A. KRUGER, 1852. 
Dr. A. S. DONNER. 
Founded in 1820, near the university, after the fire at Abo had de-
tr yed the scientific in truments of that Finnish town. This observa-
tory is the most northerly in the world. 
IlERENY, IJ NGA.RY. 
Astro-Phy:silcalisches Observatorium. 
L ngi ucle from reenwicb, 1h Gm 24.78 E. 
L itu • '"'O u' 47" . 
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Authority for longitude and latitude: A. LANCASTER, Liste Generale 
des Observatoires et Astronomes, 1887. 
Proprietor: E. DE GOTHARD. 
Established in 1881. 
HONG-KONG, CHINA. 
Obsr:rvatory. 
Longitude from Greenwich, 7h 36m-4I.868 E. 
Latitude, 22° 18' 12.2" N. 
Authority for longitude and latitude: A. LANCASTER, Liste Generale 
des Observatoires et Astronomes, 1887. 
Director: W. DoBERCK, Astronomer Royal. 
INNSBRUCK, AUSTRIA. 
Physikalisches Institut der K. K. Leopold Franzens Universitiit. 
Longitude from Greenwich, 45m 368 E. tapproximately). 
Latitude, 47° 16' 10" N. (approximately). 
Director : Prof. LEOPOLD PF A UNDLER. 
IPSWICH, ENGLAND. 
Orwell Park Observatory. 
Longitude from Greenwich, 4m 55.88 E. 
Latitude, 52° 0' 33" N. 
Authority for longitude and latitude: A. LANCASTER, Liste Generale 
des Observatoires et Astronomes, 1887. 
Proprietor: Colonel TOMLINE. 
Astronomer: J. I. PLUMMER. 
JENA, SAXE-WEIMAR. 
Sternwarte. 
Longitude from Greenwich, 46m 178 E. 
Latitude, 50° 56' 29" N. 
Authority for longitude and latitude: A. LANCASTER, Liste Generale 
des Observatoires et Astronomes, 1887. 
Directors: J. F. PossELT, 1820. 
L. SCHR0N, 1852. 
E. ABBE; 1878. 
Built in 1820, in the same garden where Schiller wrote Wallenstein. 
JuvrsY, FRANCE. 
Private Observatory. 
Longitude from Greenwich, 9m 298 E. 
Latitude, 48° 41' 36" N. 
Authority for longitude and latitude, A. LANCASTER, Liste Generale 
des Observatoires et Astronomes, 1887. 
Proprietor: C. FLAMM.ARION. 
• 
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KALOCSA, HUNG.A.RY. 
Erzbischof Baynald's Observatorium. 
Longitude from Greenwich, 1 h 13m 54.286 E. 
Latitude, 46° 31' 41.25" N. 
Authority for longitude and latitude: A. LANCASTER, Liste Generale 
des Observatoires et Astronomes, 1887. 
Directors : Dr. CHARLES BRAUN, s. J. 
A. HUNINGER. 
The observatory was founded by Cardinal H.A.YNALD, Archbishop 
of Kalocsa, in 1878-'79. 
KARLSRUHE, BADEN. 
Grossherzogliche Sternwarte. 
Longitude from Greenwich, 33m 22s E. 
Latitude, 48° 59' 44" N. 
Authority for longitude and latitude: Connaissance des Temps, 1884, p. 
xxvi. 
Director : ,v. V ALENTINER. 
Transferred from MANNHEIM in 1879. 
KA.SAN, ~USSIA. 
Observatoria. 
Longitude from Greenwich, 3h mm 29.l8 E. 
Latitude, 55° 47' 24" N. 
Directors: J. J. LITR0W, 1814. 
J. SIM0N0FF, 1816. 
M. LI.A.P0UNQFF, 1846. 
M. Kow .A.LSICI, 1854. 
D. D0UBJ.A.G0. 
Founded in 1814: by the university. Constructed upon a very solid 
ancient stmcture; square tower, 23 feet (7 meters) in hejght. The 
southern gallery adjoins a wooden shecl at its west angle, which has a 
movable roof. The building, with a portion of the instruments, was 
burned on the occasion of a fire which destroyed part of the town on 
the 5th September, 1842. Immediately restored. 
KEMPSHOT, JAMA.IC.A.. 
Observatory of Max. w. Hall. 
L ngitude from reenwich, 511 um W. 
L, titud , 1 o 20' 
Autb ri -, . LANOASTER, Li te Generale1 etc., 1887 • 




Longitude from Greenwich, 468 W. 
Latitude, 51° 30' 12" N. 
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Longitude from Greenwich, 211 24m 54.78 E. 
Latitude, 50° 0' 10.2" N. 




I. Konigliche Sternwarte. 
Longitude from Greenwich, 40m 35'. 7 48 E. 
Latitude, 54° 20' 28.6" N. 
Directors: 0. A. F. PE.TERS, 1873. 
A. KRUEGER, 1881. 
Founded in 1873, by the transfer of the observatory from ALTONA. 
II. Chronometer Observatorium der K. Marine. 
Longitude from Greenwich, 40m 37.~8 E. 
Latitude, 54° 20' 3.3" N. 
Authority for longitude and latitude: A. LANCASTER Liste Generale 
des Observatoires et Astronomes, 1887 
Director: 0. F. W. PETERS. 
KIEFF, RUSSIA. 
Observatoria. 
Longitude from Greenwich, 211 2m 0.78 E. 
Latitude, 50° 27' 11.12" N. 
Directors: -- FE.A.DOROW, 1838. 
A. SCHIDLOFFSKY, 1855. 
M. K. KHANDRIKOFF, 1872. 
Established in 1838 as an annex to the university. 
KINGSTON, CANADA. 
Observatory. 
Longitude from Greenwich. 511 5m 50.48 W. 
Latitude, 44° 13' 25.2" N. 
Authority for longitude anu latitude: A. LANCASTER, Liste Generale 
des Observatoires et Astronomes, 1887. 
Director: J. WILLIAMSON. 
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Krs-KA.RTAL, HUNGARY. 
Sternwarte der Baronesse von Podrnaniczky. 
Longitude from Greenwich, lh ism 138 E. 
Latitude, 4 7° 42' N. 
Authority for longitude and latitude: A. LANOAS'l'ER, Liste Generale 
des Observatoires et Astronomes, 1887. 
Director: R. VON. KOVESLIGETHY. 
KILMARNOCK, SCOTLAND. 
Observatory . . 
Longitude from Green wicb, 13m 10.58 W. 
Latitude, 55° 36' 40" N. 
Directors: THOMAS MORTON, 1818. 
THOMAS LEE, 1~62. 
Erected in 1818 by the late Mr. MORTON, H. M. R. S. S. A., at an 
expense of about £1,500, and is now! the property of THOMAS LEE, F. 
R. A. S. Its height is 70 feet, and being at an elevated situation, it 
commands an extensive and deliglltful view. 
KLAUSENBURG, HUNGARY. 
Sternwarte. 
Longitude from Greenwich,--. 
Latitude, ---. 
Director: CARL JuszTA. 
KJOBENTIAVN (COPENHAGEN), DENMARK. 
Universitets Astrononiiske Observa.torium. 
Longitude from Greenwich, 50m 19.28 E. 
Latitude, 55° 41' 13.6" N. 
Directors: 0. LUMBORG, 1637. 
T. BARTTIOLIN~ 1647 
0. ROEMER, 1681. 
PE'rER l. HORREBOW, 1714. 
0. lIORREBOW, 1753. 
T. BUGGE: 17';7. 
Il. 0. SCIIUMACTIER, 1815. 
r ON CA.ROE, 1822. 
1
• 1 • R. OL UFSEN, 1832. 
JI. D J. RUEST, 1 56. 
T . ....... TIIIELE, 1876. 
F un cl in 1 37, hut only completed in lGJG. The fir t edifice wa 
de troy d y fir on tlie 20th of October, 172 . The ob ervatory wa 
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re-established in the round tower belonging to the university .. In 1820 
a wooden addition was made to it on the Holken bastei. Finally, in 
1857, it was reorganized and remoYed to the glacis of the fortress be-
tween the citadel and the Osterthor (eastern gate). 
K0LN, PRUSSIA. 
Sternwarte. 
Longitude from Greenwich, 27m 5l8 E. 
Latitude, 50° 55' 31" N. 
Authority for longitude.-and latitude: A. LANCASTER, Liste Generale 
des Observatoires et Astronomes, 1887. 
Director: Dr. HERMANN KLEIN. 
KONIGSBERG, PRUSSIA. 
Universitiits Sternwarte. 
Longitude from Greenwich, Ih 21m 58.9!8 E. 
Latitude, 54P 42' 50.6" N. 
Directors: z. w. BESSELS, 1811. 
A. L. BUSCH, 1849. 
M. L. G. WICHMANN 1866. 
E. LUTHER, 1880. 
Constructed in 1811 on one of tbe most elevated ·points of th~ ram. 
parts to the northwest of the town. A main building div_i<led into two 
great Lalls-a northern and a southern. Two wings-one the meridian 
ball, the other an addition. With the use of a meridian circle BESSELS 
and bis assistants accomplished the work known as the "Koni.gsberger 
Zonen." This great undertaking was begun August 19, 1821, and fin-
ished January 21, 1833. 
KR.AKAU, AUSTRIA. 
K. K. Universitats Sternwarte. 
Longitude from Greenwich, 11i 19m 50.56 E. 
Latitude, 50° 3' 50" N. 
Directors: Dr. J.B. SNIADECKI, 17Dl-1803. 
Dr. J. I. LITTROW, 1807-1809. 
Dr. J. LESKI, 1811-1825. 
Dr. MAX WEISSE, 1826-1861. 
Dr. F. M. KARLINSKF, 1862. · 
The observatory, established in 1791 and partially reconstructed in 
1858, lies in the botanical garden at the eastern extremity of the city. 
The lJuilding, two and one-half stories high, with two domes, was origi-
nally not intended for an observatory, and it is impossibie to mount in 
them any larger modern instrument. 
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KREMSMUNS'.l'ER, AUSTRIA. 
Sternwarte der Benediktiner Abtei. 
Longitude from Greenwich, 56m 31.66 E. 
Latitude, 48° 3' 23.8" N. 
Directors: A. DESING, 17 48. 
P. FIXLMILLNER, 1761. 
T. DERFFLINGER, 1791. 
B. SCHW .A..RZENBRUNNER, 1824. 
M. KOLLER, 1830. 
A. RESLHUBER, 1847. 
G. STRASSER, 1875. 
0. WAGNER. 
Founded in the convent of the Benedictines in 1748; built in the 
convent garden at the northern extremity of_ the builtlings. The ob-
servatory consists of a massive tower eight stories higb, with two wings 
of fl ve stories. 
KRONSTADT, RUSSIA. 
Morskaia Astronomicheskaia Observatoria. 
Longitude from Greenwich, 111 59m 3.60' E. 
Latitude, 59° 5U' 24.2". 
Authority for longitude and latitude: V. Fuss. 
Directors : L. HUBNER, 1857. 
V. Fuss, 1871. 
Observatory of the school of pilots. 
LA PLAT.A., ARGENTINE REPUBLIC. 
Observatory. 
Longitude from Greenwich. ---. 
Latitu<le, --. 
Director: F. 0. BEUF. 
LEIPZIG, SAXONY. 
I. Universitats Sternwarte. 
Longitude from Greenwich, 49m 34.028 E. 
Latitude, 51 ° 20' G.3" N. 
Directors: 0. F. RUDIGER, 1794 . 
. B. MOLL WEIDE, 1811. 
1 • M Eil:US, 181G. 
C. . JA.IIN, 1 45. 
RUilN , 1 GO. 
H. BRUNS, 1 3. 
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Constructed from 1787 to 1794, upon the great tower of the castle of 
Pleissenburg. A new observatory, situated at the extreme end of one 
of the suburbs, took the place of the old one in 1861. 
II. Prii1ate Sternwarte des Herrn Rudolph Engelmann. 
Longitude from Greenwich, 49m 388 E. 
Latitude, 51 ° 20' 7" N. 
Authority for longitude and latitude: A. LANCASTER, Liste Generale 
des Obse.rvatoires et Astronomes, 1887. 
Director: Dr. RUDOLF ENGELMANN. 
LEMBERG, A UST RIA. 
Sternwarte der Technischen Hochschule. 
Longitude from Greenwich, ---. 
Latitude,---. 
Director: ~--. 
The observatory is used for geodetic purposes. 
LEYDEN, HOLL.AND. 
Rijks Observatorium. 
Longitude from Greenwich, 17m 56.358 E. 
Latitude, 52° 9' 20.2" N. 
Directors: J. GoLius, 1632. 
S. C. KECHEL, 1667. 
C. MELDER, 1668. 
B. DE V OLDER, 1682. 
L. ZUMBACH DE KOESFELD, 1705. 
W. J. S'GRAVESANDE, 1717. 
J. LULOFS, 1742. 
D. VAN DE WIJNPRESSE, 1768. 
P. NIEUWLAND, 1794. 
J. A. FAS, 1797. 
J. F. VAN BEEK-CALKOEN, 1799. 
C. E. KAM.A, 1812. 
F. KAISER, 1837. 
H. G. V .AN DE SANDE BAKHUIJZEN, 1872. 
Founded in 1632. The most ancient of existing observatories in 
Europe. Originally built as a great tower for the town clock; enlarged 
in 1689; repaired in 1817. In 1858 a new observatory was commenced, 
and completed in 1860. 
444 ASTRONOMICAL OBSERVATORIES. 
LEY'.l'ON, ENGL.AND. 
Barclay Observatory. (Private.) 
Longitude, 0.878 W. 
Latitude, 51 ° 34' 34" N. 
Authority for longitude and latitude: Ordnance survey. 
Proprietor: J. GURNEY BARCL.A Y. 
Observer: CHARLES GEORGE TALMAGE, F. R. A. S. 
INSTRUMENTS: 
(a) Meridia.n circles: Makers, HOUGHTON and SIMMS; diameter of 
circles, 36 inches, divided to 5'; read by 4 microscopes to 0.1"; aper-
ture of objective, 4 inches ; for observations of the sun aperture em-
ployed, 4 inches; magnifying power ordinarily employed, 80 diameters. 
(c) Equatorial instrument: Maker, OooKE, York; aperture of object-
ive, 10 inches; magnifying power of eye-pieces, 70 to 1200. 
(g) Glock: Sidereal; maker, SIMMONDS, London. 
LIEGE, BELGIUM. 
Institut Astronomique de l' Universite. 
Longitude from Greenwich, 22m l 28 E. 
Latitude, 50° 37' 0.6" N. 
Authority for longitude and latitude: A. LANCASTER, Liste Generale 
des Observatoires et Astronomes, 1887. 
Dfrector: F. FOLIE. 
LISBON, PORTUGAL. 
I. Real Observatorio Astronomico de Lisbon (Ajuda). 
Longitude from Green vrich, 36m 44.68" W. 
Latitude, 38° 42' 31.3" N. 
Director: F. A. OoM, 1878. 
The Royal Observatory is situated in the Ajuda Park (Tapada da 
Ajuda), about 1,300 meters west of Lisbon. It had its origin in 1857, 
when the late King, D. PEDRO V, made a first dona~ion of 30,000 mil-
rei for the establishment of an astronomical observatory. 
The building wa commenced in 1861. It consists of a central two-
story octagonal structure, surmounted by a revolving tower 11 meter 
in diameter, containing the great equatorial, with four one-story wing 
corre ponding to the cardinal points of the compass. In the southern 
winer i the principal entrance, with a peristyle and vestibule which com· 
municat s with the lower and upper storie of the central structure. 
Tb whole length of the building i 67.1 meters E-W. It breadth 
i. 4-" m •t r . 
thr - tor· dwellincr-hou. e for the pers:mnel i built 36.5 meter 
a ·t f th rrntory. part of it ground floor i occupied by a 
m ·h uic, 1 work h p for r pairs and moclification in the in trnment 
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The organization of the observatory dates from May, 1878. Accord-
ing to its statute the observatory is chiefly destined to the progress of 
sidereal astronomy. · 
II. Observatorio da Marinha. 
Longitude from Greenwich, 35m 33.58 W. 
Latitude, 38° 42' 17.G" N. 
Directors : M. E. S. LIMPE. 
A. OONT0 V .A.LENTE. 
J . CORDEIRO FEI.JO. 
F. FOLQUE. 
F. DE PA.ULA :FERREIRA. DE MESQUITA., 1874. 
Established in 1798. Renewed in 1859 and 1874. 




For the instruction of students only. 
LIVERPOOL, ENGLAND. 
Observatory. 
Longitude from Greenwich, 13m 17.211 ,v. 
Latitude, 53° 24' 3.8" N. · 
Director: J. HARTNUP, 1845. 
Founded iu 1838 by the municipal council; completed in 1848. Trans-
ferred to Birkenhead, on the opposite bank of the Mersey, in 1867. 
It is provided with an apparatus for the examination of chronometers 
where the temperature can be raised by means of a gas heater. The 
equatorial is moved by clock-work, set in motion by hydraulic power. 
The time-signal is given to the shipping by the firing of a cannon. 
LONDON, ENGL.A.ND. 
Tulsc Hill Observatory ( Upper Tulse Hill, London, S. W. ). 
Longitude from Greenwich, 27.78 W. 
Latitude, 31° 26' 47" N. 
Director: WILLiAM HUGGINS. 
Founded in 1856. 
lNS'l'RUMENTS: 
An equatorial instrument by GRUBB, of Dublin, so constructed that 
either a refractor, of 15 inches aperture and 15 feet fo_cal length, or a 
CASSEGRAIN reflector with metallic speculum of 18 inches aperture may 
be placed. at pleasure on the same eqnatorial mounting, so that with 
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either instrument the circles read sufficiently for the finding of objects. 
The driving-clock has, in addition to the usual governor balls, a seconu-
ary control of a pendulum in electrical connection with a standaru 
clock. 
Up to 1870, when the present equatorial was erected, a transit circle 
of 31 inches aperture was mounted in the observatory. At that time 
the principal instrument the observatory contained was an 8-inch re-
fractor by ALVAN CLARK, mounted equatorially by COOKE, of York. 
There is a fine sidereal clock by ARNOLD, and various spectroscopes 
for use, with the telescopes, on the sun and stars; and there bas been 
recently add~d a spectroscope, with Iceland spar prism and quartz 
lenses, for photography of spectra of stars. 
Underneath the observatory are two rooms, one devoted to chemistry 
and photography, the other to physical experiments in connection with 
spectrum analysis. 
LOUV.AIN, BELGIUM, 
I. Obserratoire des College de la Compagnie de Jesus. 
Longitude from Green wicb, 1sm 488 E. 
Latitude, 50° 53' 27" N. 
Authority for longitude and latitude: A. LANCASTER, Liste Generale 
des Observatoires et Astronomes, 1887. 
Director: J. THIRION, S. J. 
II. Private Observatory of Dr. Terby. 
Long.ittide from Greenwich, 18m 5l8 E. 
Latitude, 50° 52' 40" N. 
Authority for longitude and latitude: A. LANCASTER, Liste Generale 
des Observatoires et Astronomes, 1887. 
Director: Dr. TERBY. 
LUBECK, GERMANY. 
Sternwarte. 
Longitude from Greenwich, 42m 45.711 E. 
Latitude, 53° 51' 31.2" N. 
Director : ED. THIEL. 
Founded in 1860 as an annex to the navigation school. The tower, 
with a revolving turret of 20 feet diameter, stands upon tbe rampart 
to the south of the town 63 feet above the level of the Baltic. 
LUCKNOW, INDIA. 
Observatory. 
Longituue from r enwicb, 5h 23m 24.028 E. 
Latitud , 260 51' 10" T . 
Authority f r 1 11 ituu and latitude: Annuaire des Bureau des Lonrri-




Longitude from Greenwich, 52m 45.028 E. 
Latitude, 55° 41' 52.05" N. 
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Authority for longitude and latitude: Undersokning af Meridiancirkeln 
pu Lunds Observatorium jemte bestamming af den sammas 
polhojd af AND. LINDS'l'ED'.1'. Bestimmung der Langen-Differ-
enz Zwischen Berlin und Lund, auf telegraphischem Wege aus-
gefiihrt im Jahre 1868. Herausgegeben von C. BRUHNS. 
Directors: --. 
A. LINDGREEN, 1786. 
--- ---, 1815. 
J.M. AGARDH, 1847. 
AXEL MOLLER, professor of astronomy. 
Founded as a dependency of the University about 1760. Reorgan-
ized in 1866. 
INSTRUMENTS: 
(a) Meridian circle: One; makers, A. & G. REPSOLD, in Hamburg; 
diameter of circles, 39 inches ( l meter); divided to 2'; read by 4 micro-
scopes to 0.1"; aperture of objective, 6½ inches (163mm); magnifJ'ing 
power ordinarily employed, 173 diameters. 
( c) Equatorial instruments: Makers, G. & S. MERZ, in Munich, and E. 
JuNGER, in Copenhagen; aperture of objective, 9k inches (245mm); mag-
nifying powers of eye-pieces, 80 to 1,300 diameters. (c') Makers, A. 
STEINHEIL, in Munich, and E. JuNGER, in Copenhagen; aperture of 
objective, 4¼. inches (108mm); magnifying powers of eye-pieces, 16 to 200 
diameters. 
(d) Universal spectroscope by G. & S. MERZ, in Munich, with 3 sets of 
prisms a vision directe. (d) Simple spectroscope by HEUSTREU, in Kiel, 
constructed after the indication of Professor VOGEL, in Potsdam. 
(/) Chronograph: One by MAYER & WOLF, in Vienna. 
(g) Clocks: Sidereal time; one, maker, KESSELS, in Altona: one, 
maker, TIEDE, in Berlin. 
( h) Chronometer: Mean time ; maker, KESSELS, in Alton a. 
(i) One universal instrument by REPSOLD, in Bamburg; 3 telescopes 
by DOLLOND, MERZ, and PL0SSL. 
LYME REGIS (DORSET), ENGLAND. 
Observatory of 0. E. Peele. 
Longitude from Greenwich, 44m 56.028 W. 
Latitude, 500 42' 12" N. 
Authority for longitude and latitude: A. LANCASTER, Liste Generale 
des Observatoires et Astronomes, 1887, p. 35. 
Director : 0. E. PEEK. 
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LYONS, FRANCE. 
Astron01nical and Meteorological Observatory. 
Longitude from Greenwich, 19m 1ss E. 
Latitude, 47° 41' 14" N. 
Director: 0. AJSDRE, 1877. 
There was an observatory in existence in the eighteenth century at 
the Jesuit College, where Fathers BONNET, BERAULD, LEFEVRE, and 
LAPON made-observations. The new observatory was founded in 1877. 
INSTRUMENTS : 
(a) Meridian circle: Maker, EICHE NS ; diameter of circles, 23¼ inches 
(0m.60), divided to 5'; read by 4 microscopes to 0.1"; aperture of object-
ive, 6 inches; for observations of the sun, aperture employed, 6 inches; 
magnifying power ordinarily employed, 300 diameters. 
(b) Meridian transit instrument: Maker, RrGAUT; aperture, 2 inches; 
magnifying power, 150 diameters. _ 
(g) Clocks: Two sidereal; makers, BREGUE'l.' & REDIER, Paris. 
(h) Chron01neters: Mean time; makers BREGUET, Paris: sidereal; 
maker, BREGUET, Paris. 
MADRAS, INDIA. 
Madras Observatory. 
Longitude from Greenwich, 511 20m 59.336 E. 
L atitude, 13° 4' 8.1" N. 
Directors: J. GoLDINGHAM, 1787. 
-- -- WARREN (intermediate), 1805. 
J. GOLDING HAM, 1811. 
S. G. TAYLOR, 1830. 
W. S. JACOB, 1848. 
-- WORSTER (intermediate), 1854. 
W. S. JACOB, 1855. 
J. F. TENN.A.NT, 1860. 
N. R. PoGS0N (Astronomer Royal), 1860. 
Founded in 1787 by the East India Company. 
MADRID, SPAIN. 
Observatorio de Madrid. 
Longitude from Greenwich, 14m 45.58 W. 
Latitude, 400 24' 29.7" N. 
Directors: J. O.A.RONADO, 1790. 
J. RODRIGUEZ. 1817. 
-- BA VIA, 1 21. 
D. ~ ONT.A.N, 1835 . 
.A.Lo i\Lrnuz, 1850. 
G ILAR, 1860. 
1. .i. ERINO. 
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Established at Buen Retiro in 1790. When the French occupied 
Madrid in 1808, they set up a battery at that place, and the instruments 
were destroyed by tire. The observatory then abandoned was not re-
stored until 1846. In 1852 the grounds were enlarged, and a pavillion 
with a revolving turret was erected. · 
MA.NIL.A., PHILIPPINE ISLANDS. 
Observatorfo del .A.teneo j}Junicipal. 
Longitude from Greenwich, 8h 3m 48.68 .E. 
Latitude, 140 35' 25" N. 
-Directors: P. F.R.A.NCISCO COLIN.A., 1865-1866. 
P. FEDERICO F .A.NRA, 1866-1871 . 
. P. JOSE C.A.NUD.A.S, 1871-1873. 
P. J OSR MIN ORES, 1873-1877. 
P. FRANCISCO SANCHEZ, 1877-1878. 
P . FEDERICO F.A.NR.A., 1878. 
The observatory was founded in 1865. In the year 1859 T. VERN AC.A.I 
projected an observatory in which be should l)e intrusted with the 
hydrographic commission for this archipelago. With this object in 
view instruments were purchased, but never mounted by the hydro-
graphic commission, and remained in the observatory of the municipal 
Athenreum from 1865 to 1873. 
MANNHEIM, BADEN. 
Grossherzogliche Sternwarte. 
Longitude from Greenwich, 35m 50.528 E • 
. Latitude, 450 29' 11" N. 
Directors: .c. M.A.RGER, 176,.t. 
K. J. KONIG, 1783. 
· J. N. FISCHER, 1786. 
P. UNGESCHICK, 1788. 
R. BARRY, 1788. 
H. C. SCHUM.A.CHER, 1813. 
F. B. G. NICOLAI, --. 
A. M. NELLE, 1852. 
E. SCHONFELD, 1859. 
W. V ALENTINER, 18'{5 . 
. First established in the electoral castle of SCHWETZINGEN, 6! miles 
(10 kilometers) from Mannheim, and in 1772 removed to the west of 
the town where it was looated in a tower 105 feet (32 meters) in diameter, 
with remarkably thick walls. 
Transferred to KARLSRUHE in 1879. (See KARLSRUHE.) 
. H. Mis. 170-29 
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MARBURG, GERM.ANY. 
Sternwarte. 
Longitude from Greenwich, 35m. 58 E. 
Latitude, 50° 48' 46.9" N. 
Director : Dr. MELDE. 
MA.RKREE, COUNTY SLIGO, I REL.A.ND. 
Marlcree Observatory. 
Longitude from Greenwich, 33m. 48.48 W. 
Latitude, 54° 10' 31.8" N. 
Directors: E. J. COOPER, 1832-1863. 
W. DOBERCK, 1875. 
Founded by E. H. COOPER, M. P., and built in the park of Markree. 
MARSEILLES, FRANCE, 
Observatoire. 
Longitude from Greenwich, 21m 34.648 E. 
Latitude, 43° 18' 19.1" N. 
Directors: A. F. LAV.AL, 1702. 
E. PERENAS, 1728. 
G. SAIN1' JACQUES DE SILVA.BELLE, 1764. 
J. J. C. SHULIS, 1793. 
-- BLA.NPAINT, 1811. 
J. F. A. GA.MBA.RT, 1822. 
B. V ALZ, 1835. 
E. STEPHAN, 1868. 
The Society of Jesus had an observatory at their College of Sainte 
Croix, found'ed 1702. In 1849 this scientific institution was taken in 
lland by the ministery of marine. It is a three-story building, longe 
from east to west, erected on the summit of the Butte des Moulins. In 
1797 this observatory w repaired. A new establishment was erected 
in 1860 on the hill of Longchamps, to supplement tlie work at the Pari 
observatory. The instruments are distributed in separate apartment , 
MELBOURNE, VICTORIA. 
Melbourne Observatory. 
Lon<ritude from Greenwich, Oh 30m 54.85 E. 
Latitud , 370 49' 53.4" S. 
Director: R. L. J. ELLERY, F. R. S., F. R. A. S. 
rop ed fir t in 1 53, and established, to b gin with, at William 
to n. Tran ferr d to 1\f lbourne in 1861, Building completed in 1 
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MERAN (TYROL), AUSTRIA . 
. Astro-Physikalisches Observatorium. 
Longitude from Greenwich,---. 
Latitude, -· --. 
Director: ---. 
MEUD0N (PARIS), FRANCE. 
Observatoire d' Astronomfo-Physique. 
Longitude from Greenwicli, Sm 55.69 E 
Latitude, 48° 48' 18'' N. 
Director: J. JANS SEN, 187 5. 
INSTRUMENTS : 
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A parallactic apparatus bearing two twin telescopes to be used ,~ou-
jointly; 1, a photographic telescope of 8l centimeters aperture aud rn · 
or 17 meters focal lengtli, for astronomy aud spectroscopy; 2, a photo-
graphic telescope of the same focus and 62 ceutimeters aperture. 
A 5-inch photographic telescope (images 30 centimeters). 
A reflector, 1 meter in diameter and 3 meters focal length. 
A series of various instruments for the study of absorption of gases 
and vapors, scales, etc. 
MEXICO, MEXICO. 
Observatorio. 
Longitude from Greenwich, Jh 36m 2G.G75 W. 
Latitude, 19° 26' 1.3" N. 
Director: F. JIMENEZ. 
M. BARCENA. 
Founded in 1877. 
MILAN, IT.A.LY, 
R. Osservatorio Astronomico di Brera. 
Longitude from Greenwicli, 3Gm 45.97 9 E. 
Latitude, 45° 27' 59.4" N, 
IJirectors: L. LAGRANGE, 1763. 
F. HEGGIO, 1777. 
B. ORI.A.NI, 1804. 
F. CARLINI, 1833. 
G. V. SCHIAPARELLI, 1862. 
The observatory was founded in 1763. [n the beginning it consistf'd 
of an octagonal structure to which, in 1775, two side towers were adde<l, 
In 1760 a telescope of 33 feet (10 meters) rocal distance was mounteu 
in the College of the Brera by P. Bovrn and D. GERRA, 
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MODENA, I1'ALY. 
OsserVlitorio. 
Longitude from Greenwich, 43m 42.9 8 E. 
Latitude, 44° 38' 52.8" N. · 
Director: D. RAGON A. 
l\i0NCALIERI, IT.ALY. 
Osservatoriu del R. Collegio Carlo Alberto. 
Longitude from .Greenwich, Qh 30m 44.05 E. 
Latitude, 44° 59' 58.611 N. 
Authority for longitude and latitude: R.Institue-military topographer. 
Director: P. FRANCESCO DENZA, 1859. 
MONTREAL, O.AN.ADA, 
McGill College Observatory. 
Longitude from Greenwicll, 4h 54m 18.548 W. 
Latitude, 45° 31' N. 
Director: C. McLEOD. 
MON'.l'SOURIS (P .ARIS), FRANCE, 
Observatoire dii Bureaii des Longitudes. 
Longitude from Greenwich, 9m 20.688 E. 
Latitude, 48° 4D' 18" N. 
Directors : E. MoucHEZ, 1875. 
Dr. MARIE DAVY. 
Founded in 1875 by the department of marine, in the southwest corner 
of the park of Montsouris at the southern extremity of Paris. 
Moscow, RUSSIA. 
Ohservatory of the Imperial University. 
Longitude from Greenwich, 2h 30m 16.98 E. 
Latitude, 55° 45' 19.8" N. 
Authority for longitude and latitude, Nautical Almanac. 
Directors : M. P ANKEVICH, 17-. 
C. F. GOLDil.ACII, 1804. 
M. P .A.NKEVICII, 1811. 
M. TSCIIOUMAKOFF, 1814. 
D. PEREVO TSCIIIKOFF, 1823. 
A. DRA 'CHO SOFF, 1847. 
CIIWEI'.I.'ZER, 1856. 
rof. Dr. THEOD RE RED IIIN, 1876. 
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INSTRUMENTS : 
(a) Merid'ian circle : One; maker, REPSOLD, in Ham burg; diameter 
of circle, 36 inches; · divided to 2'; read by 4 microscopes to 0.1"; aper-
ture of objective, 5.3 inches; magnifying power ordinarily employed, 
100 diameters. 
(c) Equatorial instrument: Maker, MERZ, in Munich; aperture ofob-
jective, 10.7 inches; magnifying power of eye-pieces, 100 to 1,200. (c1) 
Photoheliograph of DALMAYER, in London. 
(d) Universal spectroscope of MERZ, in Munich; direct vision with 
10 prisms and micrometer. 
(e) One photometer of ZOLLNER. · 
(/) Chronograph : of SIEMENS and HALSKE. 
(g) Clocks: Mean time, two; makers, TIEDE,. UTZSCHNEIDER; sidereal, 
two; ' makes, KESSELS, TOLSTOI. 
(h) Chronometers: Mean time, two; maker, DENT; sidereal, two; 
makers, DENT, KESSELS. 
(i) Miscellaneous: Transportable transit instruments, theodolites, uni-
versal instruments, etc. 
J.\fuNcnEN, BAVARIA. 
Konigliche Sternwarte, Bo_c1enhausen. 
Longitude from Greenwich, 4Gm 26.138 E. 
Lati t u<le, 48° 8' 45.5" N. 
Directors: K. F. VON SEYFFER, 180!). 
J. VON SOLDNER, 1810-1833. 
Prof. Dr. J. VON LAMONT, 1833-1879. 
Dr. SEIDEL (provisory). 
Prof. Dr. H. SEELIGER, October, 1882. 
Founded in 1809, on the bill of Bogenhausen, near Munich; a main 
building of one story, facing east and west; two wings extend toward 
tile north. An edifice designed for the purpose was put up in the gar-
den for a great refractor, by the ai<l of which LAMONT made bis obser-
vations of the satellites of Snturn and of the nebulre. 
MUNICH, BAVARIA. (See MUNCHEN.) 
MUNSTER, PRUSSIA. 
Sternioarte. 
Longitude from Greenwich, 30m 3l8 E. 
Latitude, 51 c 58' 10" N. 
Authority for longitlllle and latitude: Oonnaissa11ce des ·Temps, 1884, 
p. xxvii. 
· Directors: E. HErs, 1852-1877. 
Professor STURM. 
Founded in 1852, in the neighborhood of the academy (high school). 
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NAPLES, l'I.'ALY. (See NAPOLI.) 
NAT.AL, SOUTH AFRICA. 
Natal Observatory. 




R. Osseri,atorio, Capo di Monte. 
Longitude from Greenwich, 57m 0.9s E. 
Latitude, 40° 51' 45.4" N. 
Directors: G. CASELLA, 1791. 
F. M. DA PR.ADO, 1808. 
F. ZUCC.ARI, 1812. 
0. BRIOSCHI, 1818. 
E. O.APOCCI, 1833. 
LEOPOLDO DEL RE, 1849. 
--· 0APOCCI, 1860. 
A. DE GASP .ARIS, 1864. 
Proposed in 1788. The buildings begun at the northeast corner of 
the Palace of the Library (Palazzo della· Biblioteca) and Royal Museum 
(Museo Reale) were left incomplete iu 1790. In 1809 one of the towers 
of .the old convent of San Gaudioso ,vas appropriated to this object. 
In 1812 was laid the first stone of a new observatory on the hill of 
Miradois, at the point called Capo <li Monte. The instrument ' were 




Longitude from Greenwich, 27m 50.28 N. 
Latitude, 46° 59' Gl" N. 
Director: A. HIRSCH, 1858. 
:Founded in 1857. A rectangular structure of 88½ feet by 26¼ feet 




Longitude from Greenwich, 2!)m 12.38 • E. 
ati ud , 43° 43' 16.9" N. 
u hority for longitud and latitude: A.. LANCASTER, Li t e eneral 
<l. s b: rvatoires et A tronom ,' , J 887. 
Director: J. ERROTIN. 




Longitude from Greenwich, 2h 7m 54-.l8 E. 
Latitude, 46° 58' 20.6" N. 
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Authority for longitude: Telegraphic uetermination of 1877; for lati-
tude, K. KNORRE, Astron. Nacb. vn, p. 261. 
Dirflctors: K. F. KNORRE, 1821. 
J. KOR'.I.'AZZI, 18-, 
Founded in 1821; completed in 1826. 
INSTRUMENTS : 
(a) Meridian circle: Maker, ER'l.'EL, in Munich; diameter of circle, 38 
inches; divided to 3'; read by four microscopes to l"; aperture of ob-
jective, 4.2 inches; magnifying power ordinaril;Y employed, 100 diame-
ters. 
(c) Equatorial instrument: Makers, REPSOLD & SONS, in Hamburg; 
aperture of objective, 9½ inches; magnifying powers of eye-pieces, 100, 
150, 330, 476, 666. 
(f) Chronograph: One of HERBST, in Pulko'Va. 
(g) Clocks: Oue mean time; maker, KESSELS, No. 1283; one sidereal; 
makers, BARRAUD, No. 769, and H0HVIN, No. :!4. 
(h) Chronometers: Mean 1ime, 89, of different makers; sidereal, 3, of 
different makers. 
(i) Miscellaneous: One transportable transit instrument of HERBST, 
in Pulkowa, for the determination of time in the vertical of Polaris; 
aperture 2.7 inches; magnifying powrr, JOO. 
(le) One transportable vertical circle, 11 inches; aperture, 1.9 inches; 
circle divided to 4'; read by two microscopes to 2". · 
NOTTINGHAM, ENGL.AND. 
Private Observatory. 
Longitude from Greenwich, 6m 08 vV. 
Latitude, 52° 58' 24". 
Director: THOM.AS W. BUSH, F. R. A. S. 
The observatory is a provisional structure of wood, built in 1876, and 
comprising equatorial room of 12 feet diameter and small trausit annex. 
ODESSA, RUSSIA. · 
I. Sternwarte. 
Longitude from Greenwich, 2h 3m 2.58 E. 
Latitude, 46° 28' 36" N. 
Authority for longitude: E. BECKER and E. BLOCK, telegrapbfo de-
termination of the longitude between Berlin and Odessa in 1876; 
for latitude: observations with the meridian circle. 
Directors: L. BERKEWITSCH, 1871; 1881. 
E. BLOCK, 1873. 
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II. Sternivarte des Herrn L. Hildeshcimer. 
Longitude from Greenwich,---. 
Latitude, ---. 
Director : L. HILDESHEIMER. 
OFEN, AUSTRIA-HUNGARY. (See BUDAPEST,) 
O-GY.A.LLA, HUNGARY. 
Astro-physikalisches Observatori1tm. 
Longitude from Greenwich, 1 h 12m 45.596 E. 
Latitude, 47° 52' 43.4" N. 
Directm- : Dr. N. DE KoNKOLY. 
OLMUTZ, AUSTRIA. 
Sternivctrte. 
The observatory at Olmiitz was owned by the RITTER VON UN-
KRECHTSBERG, with Dr. J. SCHJ.\IIDT (later at Atllcns) as director. 
Witll the owner's death, in 1869, the observatory was discontinued. 
OXFORD, ENGLAND. 
I. Radcliffe Observatory. 
Longitude from Greenwich, 5m 2.G8. W. 
Latituqe, 51 ° 45' 35" N. 
Directors: T. HORNSBY, 1771. 
A. ROBERTSON, 1810. 
S. P. RIGAUD, 1827. 
l\f. J. JOHNSON, 1839. 
R. MAIN, 1860. 
E. J. STONE, 1878. 
Founded in 1772 by the trustees of Dr. ,J 0IIN RADCLIFFE, on ground 
donated by the DUKE OF MARLBOROUGH. .1.\. large tower containing 
library, etc., and two wings, cast and west, for meridian instrument , 
computing-rooms, etc. Detached buildings for equatorial instrument . 
Dwelling-house for the director. 
II. Oxford University Observatory ( Sa1_,ilian Observatory). 
Longitude from reenwich, 5m 0.48 W. 
Latitnd , 51 o 4~, 34.2" . 
Director: 0. PRIT 'II.A.RD . 
.f oundcd in 1 7 . 
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P .A.DOV A, I'.l'AL Y, 
Osservatorio Astronornico 4ell' Universita. 
Longitude from Greenwich, 47m 29,135 E. 
Latitude, 450 24' 2.511 N. 
Directors: G. ToALD0, 1761. 
V. CHIMINELLO, 1797. 
G. SANTINI, 1813. 
G. LORENZONI, 1877. 
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Founded in 1761 by the Venetian senate, and accommodated in. a · 
massive tower built in the thirteenth century by the tyrant Ezzelino 
for a state prison. · 
PADUA, ITALY. (See PADOVA,) 
P .A.ISLEY, SCOTLAND. 
Observatory oj T. Coats. 
Longitude from Greenwich, 17m 43.38 W. 
Latitude, 55° 50' 43.8" N. 
Authority for longitude and latitude: A. LANCASTER, Liste Generale 
des Observatoires et Astronomes, 1887. · 
Observer, D. MACLEAN. 
PALERMO, ITALY. 
R. Osservatorio. 
Longitude from Greenwich, 53m 258 E. 
Latitude, 38° 6' 44" N. 
Authority for longitude"and latitude: PIAZZI DAUSSY, 1835, p. 21. In 
Connaissance des Temps, 1884, p. xxxiv. 
Directors: G. PIAZZI, 1787. 
N. CACCIATORE, 1817. 
G. CACCIATORE, 1842. 
D. RAGON.A., 1858. 
G. CACCIATORE, 1860. 
Proposed in 1786. EE:tablished in the Saint Ninfa tower of the 
Roy:11 Palace, the ancient residence of the Emirs during the Arabian 
dominion. The first comp1ete vertical circle made by RAMSDEN, and 
finfshed in 178D, was mounted in this observatory. PIAZZI used it from 
1792 to 1813 for the observations which served him as a basis for his 
famous catalogue. Ceres was discovered at Palermo on the first day 
of the nineteetb century. 
PARAMAT1'A, NEW SOUTH WALES, AUSTRALIA. 
Private Observatory. 
Longitade from Greenwich, lQh 4m G:28 E. 
Latitude, 33° 48' 40.8" W. 
E tablished by BRISBANE. Its instruments went to the Government 
Observatory at Sydney, New South Wales. 
... 
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PARIS, FRANCE. 
I. Observatoire N ationale. 
Longitude from Greenwich, 9m 21.026 E. 
Latitude, 48° 50' 11.8" N. 
Directors : J. D. CASSINI, 1671. 
J. 0ASSINI, 1712. 
C. F. CASSINI (de Thury), 1756. 
J. D. 0.ASSINI (de Thury), 1784. 
J. J. L. DE LA LANDE, 1795. 
P. MECH.AIN, 1801. 
A. BRUN.A.RD, 1804. 
D. F. J. ARAGO, 1811. 
U. J. J. LE VERRIER, 1853. 
C. E. DELAUNAY, 1871. 
U. J. J. LE VERRIER, 1872. 
E. MOUCHEZ, 1878. 
National Observatory (formerly royal, since imperial), built in 1667, 
under the auspices of the Academy of Sciences, according to plans of 
C. PERRAULT. A vast central llall; two towers, east and ,Yest. In 1732 
a small room to accommodate a mural quadrant was added beyond the 
eastern tower, and in 1742 this was extended by a second inclosure 
for a movable quadrant. In 1760 a turret, with a revolving roof, wa 
built to the south of this addition. The main building, having become 
dilapidated, was restored in 1786, completed 1103; since "W11en it bas 
been detached and the south terrace built. In 1832 the small room 
where observations are taken were repaired, and the amphitheater and 
a rotunda with a revolving roof built upon the principal terrace. The 
dome intended for the shelter of the great equatorial was placed on the 
summit .of the building in 1850. The, great telescope, with a mirror of 
silvered glass, 4 feet (1.2m) in diameter, was mounted in 1876, in a build-
ing on the ground-floor level.° JOHN DOMINIC CASSIN! discovered four 
of the satellites of Saturn at the Paris observatory, and also first inYe -
tigated the subject of the zodiacal light, and here, too, the great grantl-
son of this astronomer was the first to follow the variation' of tbe 
magnetic needle with minute and persevering industry; and it wa ber' 
that AR.A.G and MATIIIEU demonstrated the extremely small parallax 
of the stars. 
A. large number of astronomical manuscripts, containing matter of 
great intere t, are preserved at the Paris observatory. 
II. Observatoire d1t Bureau des Longitmles. 
( ee )loNTSOURIS.) 
ASTRONOMICAL OBSERVATORIES. 
PA.RM.A, ITA.L.Y. 
R. Osservatorio Astronomico. 
Longitude from Greenwich, 41 m 205 E. 
Latitude, 44° 48' 15" N. 
Director : ---. 
PA.RSONSTOWN, IRELAND. (See BIRR CASTLE.) 
PEKIN' CHIN A'. 
Observatory. 
Longitude from Greenwich, 7h 45m 37.028 E. 
Latitude, 39° 54' 13" N. 
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Authority for longitude and latitude: Annuaire Bureau des Longitudes, 
Paris, 1884~ p. 414. 
PESA.RO, IT.ALY. 
Observatory. 
Longitude from Greenwich, 51 m· 388 E. 
Latitude, 43° 55' 27" N 
Directors: LUIGI Gurm. 
Pro CAL VORI, 1883. 
Prof. LUIGI GurnI, who was the founder of this observatory, who 
for many years very ably filled the place of its director, and to a great 
extent maintained it at his own expense, died on the 6th March, 1883. 
The wunicipality of PESA.Ro, which already owned the property and 
a considerable portion of the scientific apparatus, by an agreement 
with Mr. GEROLA.MO GUIDI, the son of the deceased Professor GurnI, 
took possession of the observatory and temporarily appointed Sr. 
OA.LVORI as director. 
INSTRUMENTS. 
(a) Astronomical division: 
(I) A small equatorial by MERZ, with an opening of 12 centimeters, 
very simply mounted, for cosrnographic observations, with a Merz helio-
scope with three reflectors and a HOFMANN spectroscope. 
(2) .A. perfectly good t ransit instrument in an adjoining room, with a 
meridian opening, firmly imbedded in Istrian rock. 
(3) Two chronometers, one a marine chronometer (English), and the 
other with a pendulum (HIPP). 
(b) Meteorological division: 
(1) Barometers for direct observations. 
(2) A meteorological case with termograph~, psychrometer, hygrom-
eter, evaporometer for direct observation. 
(3) Registering apparatus for various meteorological data, barometric 
pressure, temp~rature, hygrometric st.ate of the air, velocity and direc-
460 ASTRONOMICAL OBSERVATORJ;ES. 
tion of the wind and rain. These apparatus, some mechanical and a 
few electric, are in duplicate, so that there may be no interruption of 
the observations if one of them should .be out of order. The SEOCHI 
meteorograph is complete. 
(4) Heliophotometer(CRAVERI), nefoscope (BRA.UN), termoheliometer 
(MARY DEVY), pyroheliometer (PUILLET), photometer, cyauometer 
ARAGO polarimeter, for direct atmospheric observations. 
( c) Magnet-ic dii,ision: 
(1) Declinometer, inclinometer, inclination balance for observing tM 
variations in the intensity and <l.irection of terrestrial magnetism. These 
apparatus are constructed according to the method of GAuss. 
(2) Inclination compass and magnetic theodolite (BRUNNER) for mak-
ing exact observations of terrestrial magnetism. 
( d) Division of geodynamics and atmospheric electricity: 
(1) An instrument for microseisrnic observations. 
(2) A RossI seismograph for observing tue rnotion8 of earthquakes. 
(3) A SECCHI seismograph for analyzing the motions of earthquakes. 
(4) Galvanometer for the daily observations of the telluric curreut. 
(5) PALMIERI electrorneter with movable conductors; a BoBNGHAR· 
TEN electroscope for making observatious of the atmospheric electricity. 
PEKIN, . CHIN A. 
Observa.tory of the Imperial Russian Embassy. 
Longitude from Greenwich, 71t 45m 565 E. 
Latitmle, 39° 54' 13" N. 
Authority for longitude an<l latitude: WURM, 1845. In Connaissance 




Longitude from Greenwich, 4lm 368 E. 
Latitude, 430 43' 5" N. 
Authority for longitude and latitude: M.A.RIENI, 1861. In Conuai · 
sauce des Temps, 1884, p. xxxiv . 
.Director: ---. 
PLO NSK, RUSSIA. 
Private Observatory of Dr. J. Jedrzejewicz. 
LonO'itncl from Gr nwicli, l11 21m 328 E. 
Latitucl , 520 7' 40" . 
nth ri . for longitnde anll latitud : A. LANC.A.ST~R, Listc General 
b n ·a~ ir .· t tr nom 1 , 18 7. 
r. J ~DRZE,JEWICZ. 
ASTRONOMICAL OBSERVATORIES. 
POLA, AUSTRIA.. 
N antisches Observatorium. 
Longitude from Greenwich, 55m 23,188 E. 
Latitude, 44° 51' 49" N. 
Directors : ~T. P ALISA, 1872. 
R. MULLER, 1880. 
F. LASCH0BER. 
Founded in 1872. 
1161 
The observatory at Pola bas grown out of the old marine observatory 
at Venice, which, after the campaign of 184S, was at first removed to 
Trie::;te, ~nd from there to Pola in the ~1 ear 1866. The observatory was . 
naturally used chiefly as a "chronometer depot." That me~eorological, 
and later magnetic observations were taken there was owing to the 
exertions of the director and to the sagacity of the leading marine cen-
tral stations. 
The regular meteorological records at Pola began in August, 1864, 
and were continued in the marine barracks by officers and cadets at 
an altitude of 20.5 meters till February 7, 1866, after which they were 
taken in charge by the marine observatory, which had just been moved 
here from Trieste. 
The obseryatory has paid particular attention to astronomy only un-
der Mr. J. P ALISA'S direction. Mr. J. P ALISA has discovered at this ob-
servatory twenty-three small planets, and his brother, Mr . .A. PALISA, 
one comet. Since his call to Vienna nothing has been done in addition 
to the regular time determinations but to fix the position of occasional 
comets and small planets. We have at our disposal the following astro-
nomical instruments: 
One meridian, by TR0UGH'.l'0N & Sil\iMS, with 6-inch object glass, of 
6-foot focal distance, and two circles of O.!) meter diameter. 
One refractor, with 6-inch object glass, of 7-foot focal distance, ob-
jective by S'.l'EINHEIL. 
One brachytelescope, by FRITSCH, Vienna, with 12-inch glass. 
Two trausportable comet-seekers. · 
Four fixed telescopes, by Messrs. FRA UNH0PER and PL0SSEL. 
Four pendulum clocks, among them a stationary pendulum, by 
KN0BLICH iu Hamburg, as a normal clock. 
One chronograph, by HIPP. 
Several portable universal instruments au<l theodoliths. 
It is intencled to sell the urachytelescope, which was procured only 
to observe the last transit of Venus, and which has too little space in 
its cupola., and to install in its place the great comet-seeker in the way 
invente<l by VILLARCEA.U. Beginning with the year 1885, t110 astro-
nomical observations are to be taken up in a regular manner, and ob-
servatio_ns will be made particularly on the planets; later also the sun 
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and the stars of 1 ° to 2° on the meridian circle; then on the refractor 
occasional observations of comets and planets; finally, with the sruall 
stationary telescope, the occultations of the stars and the eclipses of 
the satellites of Jupiter. 
The building stands upon the highest hill within the town limit. 
The towers of the two paralla~tic mounted instruments are at the top 
of a second story. The meridian room is in a northern lateral wing. 
The exeeutive offices and the chronometer depot occupy the northern 
half of the first floor. One messenger has lodgings in tbe building. 
The observatory's endowment amounts to 3,200 Austrian :florins an-
nually, together with heating and lighting of all the rooms, incidental , 
and the salaries of the officers and emplo_yes. Tl.iis sum may be con-
sidered sufficient, althou·gh intended also for the completion and repair 
of the stock of chronometers. 
PORT LOUIS, M.A. URITIUS. 
Roycil Alfred Observatory. 
Longitude from Greenwich, 311 50m 12.58 E. 
Latitude, 20° 5' 39" S. 
Authority for longitude and latitude: A. LANCASTER, l;Jiste Generale 
des Observatoires et Astronomes, 1887. 
Director : 0. MELDRUM. 
The foundation was laid by H. R.H. the Duke of Edinburgh, in May, 
1870. Work commenced in 187 4. 
PORTSMOUTH, ENGLAND. 
Observatory of the Ruy al Naval College. 
Longitude from Greenwich, 4m 24.88 W. 
Latitude, 50° 48' 3" N. 
Authority ~or longitude and latitude: 0onnaissance des Temps, 1 84. 
p. xiv. 
Director: H. G. Sw AINSON. 
This ·establishment is no longer a.n astronomical observatory; it 
work being now confined to the te ting- of chronometer . Tlle director 
is now " Superintendent of chronometers." 
PDTSDAM, PRUSSIA. 
Astro-Physilcalischcs Obscrvatorium. 
Longitude from Greenwich, 52m 15.98 E. 
La itud , 520 2../ 5611 
Dire<;tor : rof. Dr. I. U. VOGEL. 
uilt upon a hill adjoining the park at Potsdam. O e~ din 1 -9 
no er th au pice. of the tronomische Gesell cha.ft. 
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The new observatory erected by the Royal Government in the neigh-
borhood of Potsdam, and whose buildings and equipments are now 
nearly completed, has for its fundamental purpose the investigation of 
the composition and movements of planetary bodies by means of spec-
tral analyses and continued records of the events on their surfaces. 
The. observatory occupies . the so-called Telegraphen berg, formerly a 
station of the optic telegraph line "Berlin-Cologne," situated south of 
the city of Potsdam, upon the east bank of the river Havei, and about 
1½ kilometers (0.8013 mile) from the railroad depot. On the summit, 
Im 188 W. of Berlin, in north latitude 52° 21' 5G", 94 meters (318 feet) 
above the level of the sea and 64 meters (209 feet) above the levcl of the 
river Havel, is located the principal building, supplied with three mov-
able cupolas, one of 10 and two of 7 meters (33 and 23 feet) diameter, 
respectively. Around this are physical, chemical, and photographtc 
laboratories, workshops provided with a dynamo-electrical machine, 
office, janitor's dwelling, and some other rooms for observations and 
collections . . Along the gentle northeast slope are three dwelling-houses 
for the scientific staff and the messenger; farther down, close to the 
entrance of the lot and 20 meters (65.6 feet) below the main building, 
lies the well, accessible for observations down to the _ level of the river 
Havel, the building of the water-works, a shop for the preparation of 
oil gas, and a dwelling-house for the machinists. 
The observatory is surrounded by a tract of woods which forms a 
desirable protection against terrestrial radiation and at the same time 
ser-v·es as a condenser of atmospheric humidity. 
This and th~ adjacent tract of land are the property of the Crown, 
and thus unobstructed possession for all times is secured for the ob-
servatory reservations, now amounting to nearly 17 hectares ( 42 acres). 
The principal instrument of the observatory is a refractor of 0.298m 
(11.7 inches) aperture and 5.4m (17.7 feet) focus, made, together with 
auxiliary apparatus of spectroscopes and helioscopes, by H. SCHRODER, 
of Hamburg; parallactical mounting and micrometers by A. REPSOLD 
& SoHNE. It is used in plain astro-physical work, but principally for 
the observation of fixed stars, spectra of nebu1re, and for the study of 
planetary surfaces. Exclusively for solar observations it is proposed to 
use the second refractor, made by H. GRunn, of Dublin, with a parallac-
tic telescope of 0.207m (8.1 inches) aperture and 3.4m (11.1 feet) focus, 
and also a STEINHEIL telescope of 0.135 00 ( 5.3 inches) aperture and 2.16m 
(7 feet) focus, with parallactic mounting by PISTOR & MARTINS. Tl.tis • 
was formerly used by Professor SPORER, of Anclam, in bis solar ob-
servations. 
Furthermore, for regular photographic work of the sun a special 
heliograph is to be employed, of which now only exist the optical parts, 
made by H. SCHRODER, an achromatic objective of·o.16m (6.3 inches) 
aperture and 4m (13 feet) focus, together with ocular magnifying glasses, 
ffnq. 9f 0.25m (9.8 inches) diameter, · 
• 
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The observatory furthermore owns some smaller telescopes, a 12-ioch 
universal instrument by HEPSOLD, a pendulum clock by KESSELS, and 
one by KNOBLICH, box chronometers, one each, by KESSELS, KNOB · 
LICH, and lREDE, and a considerable equipment of spectroscopic and 
other physical, chemical, and photographic apparatus, meteorological 
instruments, and a set of registering magnetic instruments after the 
KEW pattern. 
Two observers were secured for its observatory on the 1st of July, 
1874, namely: Prof. G. SPORER, formerly teacher of mathematics and 
physics, and pro-rector of the gymnasium inAnclam, and Prof. H. C. Vo-
GEL,·f~rmerly astronomer in the observatory ofKammerherr von Bulow, 
in Bothkamp; Dr. Osc.AR LOHSE, of the same observatory, was engaged 
as first assistant. Professor SPORER continued in -an intermistic build-
. ing in Potsdam, the solar observations made in Anclam from 1861-1874, 
and Professor VOGEL and Dr. LOHSE observed at the Berlin Observatory 
until spring 1877, when temporary arrangements were made . to enable 
them to observe in the new institute. Dr. GUST.A. v MULLER is em-
ployed as assistant since July 1, 1877, and Dr. P .A.UL KEMPF since 
July 1, 1878. 
(Translated . from, Publicationen des Astrophysikalischen Observa-
torium zu Potsdam. Erster Band. Mit sechszehn Tafeln. Potsdam, 
1879.) 
PUEBLA, MEXICO. 
Observatory of the College of Jesus. 
Longitude from Greenwich, 6h 32m 41 s W. 
Latitude, 19° 2' 30" N. 
Authority for long·itude and latitude: A. LANCASTER, Liste Generale 
des Ol>serrntoires et Astronomcs, 1887-, p. 49. 
Director : P. SPIN .A.. 
PULKOV A, RUSSIA.. 
Nicolaevskaia Glavnaia Observatoria. 
Longitude from Greenwich, 211 1 m 18.678 E. 
Latitude, 5!)0 46' 18.7" N. 
Directors: F. W. G. VON STRUVE, 1834. 
OTTO VON STRUVE, 1864 . 
Founded in 1834. Three principal ball on the ground floor, the ea t-
eru one b ing u ·eel for meridian· circle; the western oue for tlrn meridian 
tel cop , aud the southern one occupiecl by the prime vertical. Titre 
re vol \""ing dome , the central ancl largest containing ~fERZ and 1\1.A.HLE K • 
r fra ·t r, wbicq ha a focus of 23} feet (7.lm), and an aperture of 1-½ 
in b ( . m) . ~ery rich a tronomical library. The most elabora 
au minute re arche on be minor correction of pberical a tronomy~ 
ta ly th orr ction of aberra ion of uutations and prece ion ba 
chi fly a tbi ob· r atory. 
ASTRONOMICAL OBSERV .A.TORIES. 
PR.A.GUE, AUS'l'Rl.A.. 
I. K. K. Universitiits Sternwarte. 
Longitude from Greenwich, 57m 41.46 E. 
Latitude, 500 5' 18.811 N. 
Authority for latitude a.ml longitude, AL. DAVID and J. BOHM. , 
Directors: J. S'l'EPLING, 1751. 
A. S'.I.'R.ANDT, 1781. 
A. DAVID, 1799. 
A. BIT1'NER, 1836. 
K. KREIL, 1845. 
C. JELINEK, 1851. 
J. G. BOHM, 1855. 
Dr. 0. HORNSTEIN, 1868. 
Prof. LADISLANS WEINEK, ·--. 
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TYCHO DE BRAHE ha<l some astronomical instruments temporarily 
mounted at Prague (lG00-lG0l). The observatory, properly so called, 
was 11ot erected until 1751, i11 the Altstadt q uarter, at the Collegfom 
UlerncJJtinum, under foe direction of the Jesuits. 
lNS'.l'RlTMEN'l'S: 
(a) 111.erirlian circle: Oue; maker, CHR. STAH,KE (mechanical workshop 
of tlrn I. R. Polytechnic Institute ju Vienna); diameter of circle, 36 
inches; divided to 3'; read by 4 nouius to 211; aperture of objective, 4 
inches. 
(b) llfer-idia,n transit instritments: Maker, CI-IR. STARKE; aperture, 4 
inches; (b') maker, SOHRO'l"rER; aperature of objective, 3 inches. 
(c) Equatorial instriiments: Makers, C. A. S'l'EINHEIL'S SoNs, in 
Munich; aperture of objective, G inches; maguifying powers of eye-
pieces, 56, 84, 252, 420, G72. (c') Makers, U11ZSCHNEIDER & FR.AUN-
HOFER, Munich; aperture of ol1jective, 3 iuches. -
(d) Spectroscopes: One; G . & S. MERZ, Munich; one small star spec-
troscope; makers, G. & S. MERZ, Munich. 
(f) Chronograph: One; Dr. M. HIPPS, Neuchatel, maker. 
(.q) Clocks: Mean time; makers, LEP.A.U'I.'E, Paris; sidereal; niakers, 
J. BOZEK, Prague. 
(h) Chronometer: Mean time; maker, BARR.AUD. 
(i) J.11.-iscellaneous : One sextant; maker, TYCHO BR.A.HE; one octant; 
maker,TYCHO BRAHE; one large (Hoben Krris), by TROUGHTON, in 
London. 
II. Sternewarte des Herrn A. Safarik. 
Longitude from Greenwich, 57m 47s E. 
Latitude, 500 4' 2511 N .. 
Authority for longitude and fat1tucle: A. LANCASTER, Liste Generale 
<les Observatoires et Astronomes, 1887. 
Director: A. S.A.FARIIL 
H. Miss. 170--30 
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PUY-LE-DOME, FRANCE. 
Observatoire. 
Longitude from Greenwich, 11 m 33s E . 




Longitude from Greenwich, 411 44m 40.38 W. 
Latitude, 4G0 48' 17.3" N. 
Director: E. D. ASHE, 1863. 
0. W. DRURY. 
Prior to 1883 the instruments were at the residence of Capt. ASHE; 
they were then removed to the observato;·y at the citadel. 
QUITO, ECUADOR .. . 
Obsertatorio del Colegio Nacionl:tl. 
Longitude from Greenwich, 51i 15m 208 W. 
Latitude, oo 14' 0" S. 
Director: J. B. MEN1'EN, 1874. 
RATIIOWEN, IRELAND. 
Obsercitory of lV. E. Wilson. 
Longitude from Greenwich,--. 
Latitude, ---. 
D·irector: W. E. WILSON. 
RICIIMOND (SURREY), ENGLAND. 
Jrew Observatory of tho Royal Society . . 
Longitude from Greenwicli, 1m 15.1° \V. 
Latitude, 51° 28' G" N. 
Directors : Sir FRANCIS RONALDS, 1842. 
I. WELSII, 1 'G2. 
BALFOUR STEWAR1', 185a. 
S. JEFFERYS, 187 l. 
. I. WHIPPLE, 1870. 
Er ct din 176 a the privat b ervatory of George III· in 
was li I an 1 d an tr nsferr cl to the Briti 11 A • ociation for u ·' a • 
ph · i al b · ry tory; in 1 71, having be u endow d by J. P. A;' IOL 
·,1-, i wa.· plac d under tlie control of a committee of th Roy 
' ·i t ·. 
ASTRONOMICAL OBSERVATORIES. 
RIO DE JANEIRO~ BRAZIL. 
Imperial Nautical Observatory. 
Longitude from Greenwicll, 311 53m 41.41 s W. 
Latitude, 22° 54' 23.7" S. 
Directors : A. M. DE MELLS, 1850. 
E. LIAIS, 1871. 
L. CRULS. 
Founded in 1780 ; restored in 1871. 
HOME, l'.I.1.ALY. 
I. Osservatorio astrononiico del Oolegio Romano. 
Longitude from GreenwicL, 4Dm 55.58 E. 
Latitude, 41° 53' 53.7" N. 
l)irectors: G . ..t~SCLEPI, 17G4. 
G. CALANDRELLI, 1773. 
S. DUMOUCHEL, 1824. 
F. DE V1po, 1838. 
A. SECCHI, 1840. 
G. S. FERRAR, 1878. 
P. T.ACCHINI, 1879. 
Before the establishment of a regular observatory a succession of as-
tronomers, more or less famous, made use of temporary accommodations. 
In the buil<lings of the old college OLAVIAS made observations with a ze-
nithal sector in 1572, and following years. SCHEINER collected tlrn mate-
rials for his famous Rosa Ursina, the printing of which was completed 
iu 1G30 at the new college, west of the Church of St. Ignatius. There, 
too, GO'.l''.l'IGNIES amlBoRGONDIO made occasionalohservatious. MAIRE 
observed the comet of 1844 at the English colleg-e. BoscovrnH fixed 
himself in the principal hall of tbe Kircher Museum. Pinally, ASCLEPI 
organizecl a permanent establishment in 17G4; and in 1787 a square 
tower was built to accommodate the observatory at the eastern angle of 
tlrn college fa9ade on via del Gesu. A uew builuing was put up in 1853, 
having for substructure the enormous piles which ha<l been intended to 
snpport the dome of the Church of St. Ignatius. 
II. Observatory of the Capitol. 
Longitude from Greenwich, 49m 56.58 E. 
Latitude, 41 o 53' 33.5" N. 
Autl10rity for longitude and latitude: A. LANCASTER, Liste Generale 
des Observatoires et Astronomes, 1887. 
Directors: G. CALLANDRELLI, 1824. 
A. CONTI, 1827. 
I. CALLANDRELLI, 1841. . 
L. RESPIGITI, 1876. 
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Established in 1824 upon the east tower of the capitol, which is built 
above the ancient forum. 
III. Osservatorio astrononifoo privato. 
Longitude from Greenwich, 49m 50.38 E. 
Datitude, 4~ 0 54' 6" N. 
Authority for longitude and latitude: A. LANCASTER, Liste Generale 
des Observatoires et Astronomes, 1887. 
Proprietor: Father S. FERRARI. 
RUGBY, ENGLAND. 
Temp1e Observatory. 
Longitude from Greenwicb, 5111 1.98 W. 
Latitude, 520 22' 5" N. 
Curators: J.- M: WILSON, 1872. 
G. M. HEAilROirn, 1878. 
The observatory was built in 1871 as a memorial to Dr. TEMPLE, 
late bead-master of Rugby School, now bishop of Exeter. The funds 
for this purpose were collected chiefly from old Rugbians by the Rev. 
J. M. WILSON. 
RUNGSDORF (NEAR BONN), PRUSSIA. 
Sternwartc. 
Longitude from G:-reenwicb, ---. 
La,titude, ---. 
Director: Baron OAMPHAUSEN. 
SAIN'£ CROIX, ANTILLES. 
Observatoire. 
Longitude from Greenwicll, 411 18m 43s W. 
Latitude, 17° 44' 32" N. 
Authority for l011gitude and latitude: LANG. vVURM, 1837. In Con-
naissaucc tle · TemJ)S, 1884, p. lxii. 
Director : -~-. 
ST. J OIIN' ', NEW BRUNSWICK. 
Observatory. 
L ngitude from reenwicb, ---. 
Lati n l , ---. 
Director: 
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SAIGON, FRENCH COCHIN CHINA, 
Observatoire. 
Longitude from Greenwich, 71i 6111 43s B. 
Latitude, 10° 46' 40" N. 
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Authority for longitude and latitude: HATT, 1875. In Connaissance des 
Temps, 1884, p. xli. 
ST. HELENA. 
Observatory. 
Longitude from Greenwich, 21m 9.988 W. 
Latitude, 15° 55' S. 
Authority for longitude and latitude: Connaissance des Temps, 1884, 
p, 1v, 
Director: 
ST. PETERSBURG, RUSSIA . . 
I. Observatoria Akaclernii Nauk ( Observatory of the Imperial Academy of 
Sciences). 
Longitude from Green wicb, 211 1 m 13.58 E. 
Latitude, 59° 5G' 20.7" N. 
JJirectors: ,J. N. DE L'ISLE, 1747. 
P. lNSCHODZOW, 1768. 
R. BARRY, 1794 . 
. V. WISNIWSKY, 1811. 
A. SA WITS CH, 1856. 
Founded in 1747. 
II. Astronomicheskaia Observatoria pri Imp. Universitet. 
Longitude from Greenwich, 211 1 m 11.48 E. 
Latitude, 50° 56' 32" N. 
Director: s. VON GLASENAPP. 
III. Zentralnaia Fisicheskaia Observatoria. 
Longitude from Greenwich, ---. 
Latitude, ---. 
Director: H. WILD. 
SAN FERN.ANDO, SP .A.IN. 
Instituto y Observatorio de j)!Jarina de San Fet·na,ndo. 
Longi.tude from Greenwich, 24-m 49.66 W. 
Latitude, 36° 27' 41.5" N. 
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Directors: R. ARMES'l'O, 1797. 
J. 0. C.ANELAS, 1798. 
J. T. CERGUERO, 1825. 
S. M0NT0J0, 1851. 
:D,. DE P. MARQUEZ, 1855. 
0. PUJ.AZON, 186G. 
Au observatory had first been established at Cadiz in 1753, upon 
an ancient Roman tower, but was soon abandoned, observations being 
made there only from 1773 to 1776 by ToFINO and V .ARELA. The new 
observatory was built at San Fernando in 1797. This is the most south-
erly astronomical establfshment in Europe. 
SAN LUIS PO'l'OSI, MEXICO. 
Observatorio del Institu,to Cientifica y Literaria. 
Longitude from Greenwich,---. 
Latitude, ---. 
Director: Dr. G. B.ARROETA. 
SANTIAGO, OITILE. 
Observatorio N acional. 
Longitude from Greenwich, 411 42m 46.3a W. 
Latitude, 33° 26' 42" S. 
Directors: E. G. MoEST.A, 1852. 
J. I. VERGARA, 1861. 
Proposed in 1852. The instruments and buildings which had been 
use<.l for the temporary Naval Observatory of the United States at Santa 
Lucia, under Lieutenant GILLISS, were purchased as a beginning, and 
in 1856 the construction of a permanent observatory was undertaken 
consisting simply of a one-story building and central dome. The equip-
ment has been added to gradually since 1859. 
SCARBOR0UGIT,ENGL.AND. 
Observatory Wigglesworth. 
Longitude from Greenwich, ---. 
Latitude, ---. 
Authority for longitude and latitude: A. LANCASTER, Liste Geueral 
des ObservatofreR et Astronomes, 1 87. 
Assistant: J. G. Lon 'E. 
SCITWERIN, MECKLENTI RG. 
Geodetisches Obserratorinm. 
Longitnd fr m .rr nwich, 45 111 40.78 E. 
LatittHl , 5, o '>7' . ../' .... 
nthorit. • f r long;itn, <> a111l latitn,10: .-tron . Nachr., LYII G, 1 
111 ouuai.·.-.iu · • (lp.- 'l' 1 1up.', J,"),' 1, p. xx\' iii. 
~STRONOM£CAL OBSERVATORIES. 
SENFTENilERG, BOHEMIA. 
Sternwcirte des Baron Perish. 
Longitude from Greenwich, 1 h 5m 50.68 E. 
Latitude, 50° 5' 10.4" N. 
Director: Dr. BOORSEN. 
Ceased to exist. 
SLOUGH, ENGLAND. 
Observatory. 
Longitude from Greenwich, 2m 23s W. 
Latitude, 51 ° 30' :'.011 N. 
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Authority for longitude and latitude: Connaissance des Temps, 1884; 
p.x.vi. 
Director:---. 
SOUTH KIL WORTH, ENGLAND. 
Observatory. 
Longitude from Greenwich, 4m 268 W. 
La.titude, 52° 25' 51" N . 
.Authority for longitude and latitude: Connaissance des Temps, 1884, 
p. xvi. 
SPEYER, BAVARIA. 
Sternwarte des Kvniglichen Lyceums. 
Longitude from Greenwich, 33m 45.Gs E. 
Latitude, 40° 18' 55.4" N. 
No longer in existence. 
8TARFIELD, ENGLAND. 
Observcttory. 
Longitude from Greenwich, nm 47s W. 
Latitude, 5:3° 25' 3" N. 




Longitude from Greenwich, 11t 12111 148 E. 
Latitude, 59° 20' 34" N. 
Directors: P. V. W ARGENTIN, 1750. 
H. NICANDER,, 1776. 
J. SVANBERG, 1803. 
S. A. CRONSTRAND, 1828. 
N. H. SELANDER, 1858. 
J. A. lIUGO G YLDEN, 1871. 
472 ASTRONOMICAL OBSERVATORI~S 
Founded in 1750. llere vV .A.RGEN'l'IN made that long series of obser-
vation on Jupiter\; satellites whicll resulted in the first reliable table 
of eclipses of these sat'3llites. 
INSTRUMENTS: 
(a) 11'1eridian circle: Makers, ER'.l'EL & SoN; diameter of circles, 1 
inches; divided to3'; read by4 microscopes tol"; aperture of objectire, 
4j inches (0.107 meters); magnifying power ordinarily employed, 124 
diameters. 
(b) Meridian transit instrument: Maker, A. REPSOLD; aperture, 2½ 
inches. 
( c) Equatorial instrument: Maker, A. REPSOLD; aperture of objective, 
7 inches; magnitying powers of eye-pieces, 114-, 150, 190, 302, 600. 
(/) _Chronographs: Two. 
(g) Clocks: Mean time; makers, MOLYNEUX & COPE; sidereal; 
makers, KE8SELS, SWEDEH,. 
(h) Chron01neter: :Mean time; makers, DENT, LIND"ER0TH. 
STONYHURS'r COLLEGE (NE.A.H, WHALLEY), ENGLAND, 
Stonyhurst College Observatory. 
Longitude from Greenwich, gm 5~.688 W. 
Latitude, 53° 56' 40" N. 
Authority for longitu(le and latitude: Nautical Almanae. 
Directors: Rev. A. WELD, S. J., F. R. A. S,, 1838. 
Rev. S. J. PErrnY, S. J ., F. R. A . S., 1860. 
Location: Four miles W; of Whalley, Laucasbire, England. 
Height above sea, 381 feet. Built in 1838 in tile park of the Jesuit 
College. 
lNS'.l'RUMEN'l'S: 
(a) Meridian circle: By Jones; 2 feet 6 inches; <livicled to 5'; micro-
scopes reading to 1"; apertnre of object glass, 3 inches; power gen-
erally used, 56. 
(b) :transit instrument: Apertnre of ol>ject glass, 2J inches; power 
generally used, 42; by CARY. 
(c) Equator·irtl instruments: One by NAPIER, CURRY, TROUGilTO--
au<.l Srnnrn; apertul'e, 8 inches; powers from· 30 to 600 or 700; on Y 
JONES; aperture, 4 inches. (c') A OASSEGR.A.IN reflec tor; aperture 9½ 
inche ·; two, EW'l'ONIAN; aperture, 7 incbei:, . 
(d) dpeotroscopes: A II automatic i11. trument by BROWNING, 6 pfrm 
of G0°, ach n~ed twjce, with a half prism, making largest di P r-
sion =3G 1ni.-m. f 60°. A large star Rpectro cope b.v Snrnr ·, 4 com-
p uml pri.'r1rn by IlOFFMAN. .A. large <.lircct-,jsion pectro cope by 
BR "\Y_•JNG-. ' WO ,'tnal1 r in.-trnment~ h_y BROWNING. 
(/) 'hrnnogroph: mall OIIC l>y BREG ET. 
(O) l 7.-s: ' wo ,·id r 'al, mercurial pendulums. 
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(h) Chronometer: FRODSHAM, No. 314.8. 
( i) Miscellaneous: A couple of self-recording meteorological and mag--
uetica,l iustruments are in constant use·. 
STRASBURG, GERMANY. 
Sternwarte. 
Longitude from Greenwich, 31 m 2.498 E. } 
Latitude, 4so 34, 53_811 N. Of the old observatory. 
J.Jongitucle from Greenwich, 31m 4.659 E. } Of . b 
7 
, 
Latitude, 430 34, 59_711 N. the new o senatmy. 
Director: A. vVrNNEOICE. 
About 1770 some astronomical instruments were placed above the 
gate of tlie hospital. In 1S04 J. HENRY established a small observa-
tory in tlie Mii.nster (Cathedral) and observations were made there in 
18:..'.,.l. A regular observatory was not established by the city .until 1836, 
a11d theu it was placed under the cLargc of LEQUIAN'l.'E, bu-t almost 
immediately abandoned. Iu 1873 a new observatory was erected with-
011t the town, in connection with the University. Its general plan is 
a quadrilatera.l. 
SYDNEY, NEW SOU1'H vV ALES, AUS'l'RALIA. 
<Jovernment Observatory. 
Longitude from Greenwich, 1011 4m 50.68 E. 
Latitmlr, 33° 51' 41.1" S. 
Directors: vV. Sco'.rT, 1856. 
G. R. SMALLEY, 1862. 
H. C. RUSSELL, 1870. 
Proposed in 1855; completed in 1858. Its first instruments, supplied 
from the prirnte observatory which BRISBANE had established at Para-
rnatta, were those by means of which DUNLAP bad made bis catalogues 
of double stars and of southern uebulm. 
'fAUUBAYA, lYI EXICO. 
Obser·vcitorio Astronomico N acional Mexicano. 
Longitude from Greenwich, G11 36m 41.G38 W. 
Latitude, mo ~4' 17.5" N. 
Authority for longitude and latitude: A. LANCASTER, Liste Generale 
des Obs<)rn1,toires et Astronomes, 1887. 
Director: ANGEL ANGUIANO. 
Prc~jectetl i11 187G, and established at Chapultepec in 1878. Trans-
ferred fi:ow Ohapultepec .M .1rcll s, 1883. 
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TACTIKENT, RUSSI.A.. 
Observatoire Astronomique et Physique de Tachkent. 
Longitude from Greenwich, 411 37m 10.88 E. 
Latitude, 41o·19, 32.2" N. 
Autbor1ty for longitude, telegraphic; for latitude, vertical circle ob-
servations. 
Director: H. POMER.ANZEFF, 1880. 
TIFLIS, RUSSIA. 
Observatoria. 
Longitude from Greenwich, 21t 5gm 178 E. 
Latitude, 41° 41' 46" N. 
Authority for longitude and Jatitude: Triangulation, Novo Tcberkask, 
1862. In Connaissance des Temps, 1834, p. xlii. 
, TOKIO, JAPAN. 
Obseri,atory of the Daigaku. 
Longitude from Greenwich, ---. 
Latitude,---. 
Dfrector ; Prof. H. M. PA UL. 
TOULON, FRANCE. 
Observatoire de la Marine. 
Longitude from Greenwich, 23111 428 E. 
Latitude, 43° 7' 22" N. 
Authority for latitude and longitude: Connaissance des Temps, 1884, 
p. xii. 
Director: -- PAGEL. 
TOULOUSE, FRANCE. 
Observatoire de :Toulouse. 
Lougitude from Greenwich, 5m 51.18 E. 
Lati tucle, 43° 36' 45.3" N. 
Directors: F. P. A: DE GARIPNY, 1735. 
A. DARQUIER DE PELLEPOIX, 1748. 
J. VIDAL, 1774. 
unm 'SON, 1807. 
VICTOR DE MAR UE, 1822. 
E DESPLATS ET V .AUTIIIER, 1832. 
1 • PETIT, 1 G7. 
--- lJE, PEYROUS, 1867. 
~ G1 L. , 1 7, 
Ji, TI, , mu n 1873. 
ASTRONOMICAL OBSERVATORIES. 
TREV AND RUM, INDIA. 
His Highness the Maha Rajah's Observatory. 
Longitude from Greenwich, 511 7m 59s E. 
Latitude, 80° 30' 32" N. 
Directors: JOHN OALDECO'.l'T, F. R. A. s., 1837. 
JOHN ALLAN BRONN, F. R. S., 1852. 
TRIESTE, AUSTRIA. 
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A.stronornisches itnd Meteorologisches Observatorimn der K. K. N autischen 
iind Handels Akade1nie. 
Longitude from Greenwich, 55m 2.l8 E. 
Latitude, 45° 38' 34" N. 
Directors: F. SCHAUB, 1857. 
A. KUNES, 1870 . 
.A. P ALISA. 
TUNBRIDGE WELLS, ENGLAND, (Sec OROWBOROUGH.) 
TURIN, ITALY. 
Regio Osservatorio dell' Universita. 
Longitude from Greenwich, 30m 48.48 E. 
Latitude, 450 4' 6" N. 
Directors: G. B. BECCARIA, 1759. 
'r. VALPERGADI O.A.LUSO, 1782. 
A. M. V ASSALI EANDI, 1806. 
J. PLANA, 1811. 
A. DORN.A., 1865. 
Established in 1759 in the top of a tower at the corner of Piazza Oas-
teUo. The Academy of Sciences undertook its direction in 1790, and 
had a new observatory built in the palace of the academy. In 18~0 
the establishment was transferred to a terrace of the Palazzo Madama. 
In 1865 the observatory became an appendage of the university. 
TWICKENHAM, ENGLAND. 
Longitude from Greenwich, 1m 13.18 W. 
Latitude, 51 ° 27' 4.2" N. 
Director: Mr. HIND. 
UCKFIELD, ENGLAND. 
Observatory of Captain W. Noble. 
Longitude from Greenwich, 17.8° E. 
Latitude, 51 o 0' 5G.3" N. 
Authority for longitude and latitude: A. LANCASTER, Liste Generale 
tles Observatoires et Astronomes, 1887. 
Proprietor: W. Noble. 
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UPSALA., SWEDEN. 
Observatory of the Unii,ers-ity. 
Longitude from Greenwich, lh 10m 309 E. t Of the old observatory. 
Latitude, 59° 51' 37" N. J 
Lougitn<l.e from Green~icb, lh 10m 309 E. } Of the new observatory. 
Latitude, 59° 51' 29.4". · 
Authority for lougitude and latitude: New determination in 1880-'81, 
by C. BORLIN. 
Directors: A. CELSIUS, 1730. 
M. S11ROMER, 17 45. 
D. MELANDERHJELM, 1761. 
E. PROSPERIN, 1797. 
L. REGNER, 1799. 
J. BREDM.AN, 1811. 
G. SVANBERG, 1842. 
HERMAN SCHULTZ, 1864-. 
This obser-vatory was founded in 1742, and ceased to exist in 1853. 
The new observatory was founded in 1844 by G. SVANBERG, finished 
autl in use since 1853. 
URBINO, IT.ALY. 
Osservatorio del Oolegio Rcif ael. 
Longitude from Greenwicli, [jQm 33.l8 E. 
Latitude, 43° 43' 29.59" N. 
Authority for longitude an<l. latitude : A. LANCAS'l'ER, Liste Gener:1le 
des Ubservatoires et .Astronomes, 1887. 
Director: G. M.A.RTINO'l'TI. 
U'.l1RECII'.l', HOLLAND. 
Observatoriuni. 
Longitude from Greenwich, 20m 31.78 E. 
Latitude, 52° 5' 0.5" N. 
Directors: J . . b'. HEUNER'l', 1767. 
G. MALL, 1812. 
R. VAN REES, 1830. 
M:. IlocK, 18G0. 
J. A. C. 0 DEM.ANS, 1874. 
Found din 17G7. \.emo<lellecl in ]864. 
VALENTIA, IRELAND. 
( llJ,,wr atory of the .London Meteorological O.ffece. 
L ngitnd from (rre nwicb, ,11 111 lGA vV. 
Latitncl :- lo 54' :3 •11 T 
ASTRONOMICAL OBSERVATORI:ES. 
Directors: Rev. T. KERR, 18G8. 
,J. E. CULL UM, 1875. 
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Established by the London Meteorological Office in 1868 as an observ-
atory of the first order. 
VENICE, l'I.1.A.LY. 
Observatory of the N avct,l Institute. 
Longitude from Greenwich, 49m 22.128 E. 
Latitude, 45° 2G' 8.5" N. 
D-irectors: B. VON WULLE~SDORF-URBAIR, 1840. 
E. MILLOSEVICH, 187 4. 
Established about 1840. 
VERONA, IT.A.LY. 
Osser vatorio. 
Longitude from Green wicb, 4~3tu 566 E. 
Latitude, 45° 26' 8" N. 
Authority for longitude and latitude: Ingen. g-eogr. 1837. In Connais-
sance des Temps, 1884, p. xxxv. 
Director : ---. 
VIENNA, AUSTIUA. (See WIEN.) 
V ILN A, · U USS IA. 
As~ronomicheskaia Obserl'atoria. 
Longitude from Greenwicb, l11 41 m lU)s E. 
Latitude, 54° 41' N . 
Authority for longitude n ntl latitude: SLAVINSIH : "Astronomische 
NaclJrichlleu," Vols. v aud vrn. 
Directors: M. 0 . POOZOBU'f, 17G4. 
J. B. VON SNIADECKI, 1808. 
P. SLA vrnsKr, 1824, 
M. KLOUSCHNEVITCH, 1841. 
G. A. VON Fuss, 1848. 
G. SABLER, 1854. 
Col. PETER SMYSLOFF, 1867. 
It appears that this observatory hau already existed for some time 
when in 1764- PoczoBU'.l' restored it and replaced its instruments. Its 
labors, suspended during the revolution, were not resumed uutil 1802. 
JFSTRUl\lIEN'.l'S: 
(b) .Meridian transit instrument: Maker, l{AMSDEN, in 1777; aperture, 
4 inches; magnifyin g power 40 diameters. 
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(c) Equatorial instrument: Maker, RAMSDEN, in 1777; aperture of 
objective, 4 inches; magnifying powers of eye-pieces, 40 and 60. 
( d) Spectroscope : Direct vision, maker, S. MERZ, at Muuich. 
(e) Photometer: Macle by the late Prof. L. SCHWERD, at Speyer. Of 
the three made by him, oue is in Bonn, and the other in Pulkowa. 
(f) Ol~ronograph: Maker, ANSFELD, at Gotha. 
(g) Oloelcs: One, mean time, maker, SHEL'l'ON (London); one side-
real, maker, HARDY (London 1819). 
(h) Chronometer: One, mean time, maker, DEN'l', No. 2,796; one side· 
real, maker, DENT, No. 2,000. 
(i) A heliostat, by S. MERZ. Various ancient astronomical instru-
ments and modern meteorological instruments. The library of the ob-
servatory contains 1,966 works, in 4-,181 volumes. 
VIVIERS, FRANOE. 
Observatoire. 
Longitude from Greenwicll, ISm 44s E. 
Latitude, 44° 29' 14" N. 
Authority for longitude and latitude: Connaissance des Temps, 1884, 
p. xii. 
Director : ---. 
WARSAW, RUSSIA. 
Astron01nicheskafo Observatoria. 
Longitude from Greenwicll, 111 24m 7.413 E. 
Latitude, 52° 13' 5.7" N. 
Directors: -- ARININSIU, ]820. 
J, D. BARANOWSKI, 1848. 
J. WOSTOICOFF, 1 77. 
In 17G4 Rostan made ol>servation8 at the castle. From 1765 to 17G8 
N. WOLF made observations at the Blne Palace on the l\:1niszecll. Tlle 
observatory was not established permaueutly n11til 1820, an<l the ex-
penses of construction were met by STKASZYZ, prc8ident of the unh"er-
sity. It contains a hall for meridian iu8trume1Jts, an<l two towers with 
cupolas. 
WELL1NG1'0N, NEW ZEA.LAND. 
Governnient Observatory. 
Longittule from Grc nwicli, 1111 30 111 118 E. 
Latitud , 410 17' 13" . 
.A nth rity t r 1 ngitu<l aucl latitu<le: Connail-,sauce de 'l'emps, 1 
p. Iii. 
Director : --. 
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WHALLEY, ENGLAND. (See STONYHURST.) 
WIEN, AUSTlUA. 
I. K. I[. Uni'VersUiits Sternwarte fn Wiihring. 
Longitude from GreenwiclJ, 111 5m 21.498 E. 
Latitude, 48° 13' 55.4" N. 
Directors: M. HELL, 1756. 
F. VON FRIESNECICER, 1792. 
J. S. BURG, 1817. 
J. J. VON LIT'.l'ROW, 1819. 
K. L. VON LI'l'TROW, 1841. 
D. EDMUND WEISS. 
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The .first observatious made in Vienna were undertaken in 1745 by 
the Jesuits J. FRANQOIS and J. LmsGANG. A permanent observatory 
was founded in• J_ 756. It was rebuilt from 1820 to 1826, and locate<l 
among the university buildings. Ju 1874 a new establishment on a 
greatly enlarged scale was en~cted at Wi.i,llring, outside the town, and 
completed in 1870. 
INSTRUMENTS : 
(a) Meridian circle: Made by CmusTIAN STARKE, at Vienna (after 
the example of the meridian circles of REICHENBACH); <liameter of cir-
cles, 36 inclJes; div ide<l to 3'; read by four microscopes to single seconds; 
aperture of objective, 48 iuclrns; magni:(ying power ordinarily employed 
120 diameters. 
(b') Prinie vertical: Maker, CHRISTIAN S11ARKE; npcrture, 50 inches; 
magnifying power, 120 diameters. 
( c) Equatorial instruments : One, made by AL VAN CLARK & SONS; 
aperture of objective, llif inclJes; magnifyiug powers of eye-pieces, up 
, to 1,200. (c'} One, macle lJy FRAUENHOFER; aperture of objective, 6 
inches; magnifying powers , np to GOO. 
( d) Spectroscopes : One small star spectroscope; one ZoELLNER's solar 
spectroscope. 
(g) Clocks: Two mean time; makers, U11ZSCIINEIDER, at Munich; Vo-
R.A.UER, at Vienna; several siilereal; makers, MOLYNEUX (London); 
AUCH (Gotha); GRAU.A.}{ (London); and a few, more or less accurate. 
(h) Chronometers: Mean time; maker, ARNOLD; sidereal, makers, 
KESSELS, MOLYNEUX. 
('i) Miscellaneous: An equatorial with- adaptation for various latitudes, 
the G-inch objective lJy STEINHEIL, the mounting by SCIIAFFLER. Two 
refractors of 4-inch aperture; one of them not equatorialJy mounted. 
One equatorial of 3-inch aperture, adapted for various latitudes, object-
ives by FRA.UENHOFER. One equatorial of 3-inch aperture, by DoL-
. LOND. One dialitic equatorial of PLoSSEL, of 5 inches. One comet-
seeker, of 6-incll aperture aud 4 fec!t focal 1engtb, by MERZ; mounted 
equatorially on tlle principle of VILLARE.A.U, by SCHNEIDER. One 
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comet-seeker of 3-ineh aperture- by PLoSSEL; one of 2½ inches, by 
STEINHEIL. Besides these; Yarious smaller portable transit instru-
ments~ tlleo<lohtes, sextants, etc. 
II. Observator11 of the High School of Technology. 
Longitude from Greenwich, 111 5m 25.36 E. 
Latitude, 48° 12' 53.8" N. 
Directors : J. HERR, 1865. 
vV. SIN1rER, 1870. 
Founded in 1865 at tlie south western extremity of the city; com-
pleted in 1867. 
III. Private Obser1;atory. 
Longitude from Greenwich, 111 5m 25.38 E. 
Latitude, 48° 12' 54.9" N. -
Director: Dr. TH. VON OPP0LZER. 
IV. Hohe Warte (bei Dobeln). 
Longitude from Greenwich, ---. 
Lq,titude, ---. 
Director: Dr. JULIUS HAUN. 
V. Sternwarte Ku_ffner. 
Longitude from Greenwich, lh 5m 1l8 E. 
Latitude, 48° 12' 47.8" N . 
Authority, A. LANCASTER, Liste Generale <les Observatoires et .As-
tronomes, 1887. 
Director: Dr. N . IlERZ. 
VI. Stcrnwarte des Hcrrn K. Fritsch. 
Longitude from Greenwich,---. 
Latitude, --. 
Director: K . FRITSCH. 
VII. Sternwarte- des IIerrn Baron A. von Rothschild. 
Longitude from Green wiel.J, ---. 
Latitude, ---. 
Director: ---. 
VIII. Sternivartc des llerrn lV. Biela. 
Longitude from Greenwich, --·-. 
Latitu<l , ---. 
Director: \V. BIEL.A.. 
L r. ternicarte des flerrn L. J[urzmayer . 
• 
.Joucritudc from r nwieh 
La itu<1 ·, ---. 




Longitude from Greenwich, 911 39lll 38.81il E. 
Latitude, 37° 52' 7.2" S. 
Removeu to Melbourne, Victoria, in 1861. 
WILIIELMSH.A. VEN, GERMANY. 
Kctiserliches JJfarine Observatorium. 
Longitu<le from Greenwich, 32ru 35.218 E. 
Latitude, 53° 31' 52.2" N. 
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Authority for longitu<le: .Astronomisclte Arbeiten des Kgl. preuss. 
GeocUttiscllen Instituts fiir 1878; for latitude: Director's ob-
servations of zenith-stars with meridian circle. 
Director: 0. BORGEN, Dr. Phil., 187G. 
Founded in 1875; completed in 1878. 
lNS'l'RU.1\'.IENTS: 
( a) .11J!Ieriaian circle: One; makers, .A. REPSOLD SoHNE, in Hamburg; 
diameter of circles, 21.G inclics, divided to 2'; read by 4 microscopes, 
each to 0.1"; aperture of objective, 4-~- inches; magnifying power ordi-
narily employed, 125 diameters. 
(b) llferid-ian transit instritments : Ope 11ortable, by 0. BAMBERG, Ber-
lin; aperture, 1¼ inches. 
(c) .Equatorial instruments: One, by ST'EINI-IEIL SoHNE, in Munich; 
aperture of objective, 4 inches; magnifying powers of eye-pieces, 48 to 
3GO; ring-micrometer. (c') One, STEINI-IEIL S6HNE; 2½ inches aper-
ture; magnifying power, 24 to 150. 
(f) Chronograph: One, by I?uEss, Berlin. 
(g) Oloclcs: Mean time; one, by EPPNER, Berlin; sidereal; one, by F. 
·TrnDE, Berlin (standard clock). 
(i) Miscellaneous: ..A complete set of LAMONT'S instruments for ob-
serving the variations of the magnetical declinatiou, horizontal force, 
and inclination. 
LAMONT'S magnetical theodolite; dip-circle by DOVER; self-register-
ing ba.rometer aud anemometer (ROBINSON); meteorological instm-
ments; self-registering tide-gauge; time-ball. Since September, 1880, 
a self-registering tide-gauge, devised by Mr. REI'l'Z, of Hamburg, has 
been erected iu lleligoland and placed unu.er the control of this observ-
atory. 
WINDSOR, NEW SOUTH ·WALES, AUSTRALIA. 
Observatory of John Tebbut. 
Longitude from Greenwich, 1011 3m 21.86 E. 
Latitude, 33° 3G' 28.8" S. 
P.irector: JorrN TEBBU'.l', 
;a, Mis, 170-31 
; 
' 
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W 0LSINGHAM, ENGLAND. 
Observatory of the Li-verpool Astron01nical Society. 
Longitude fron= Greenwich,---. 
Latitude, ---. 
.l:\..uthority: .c\... LANCASTER, Liste Generale, etc., 1887, p. 63, 
Observer: 'I'. E, ESPIN. 
ZAC A.TECAS, MEXICO. 
Observatory. 
Longitude from Greenwich, 611 41 m 0.678 W, 
Latitude, 22° 4G1 34.9" N. 
Authority for longituue and latitude: A, LANCASTER, Liste Generale 
des Observatoires et Astronomes, 1887. 
Director: A. JOSE y BONILLA. 
ZIKA WEI, CHIN.A., 
Longitude from Greenwich, ---. 
Latitude, ---. 
Director : MARC DECHEVREUS. 
ZURICII, SWITZERLAND. 
I. Sternicart~ des Schwefaerischen Polytechnikums. 
Longitude from GreenwiclJ, 34:m 12.68 E. 
Latitude, 47° 221 4011 N. 
Authority for longitude and latitude: Astronomische Mittheilungen 
von Dr. RUDOLF WOLF. 
Directors: J. H . WASER, 1773. 
J. FEER, 1787. 
J. ESCIIMANN, 1823. 
RUDOLF WOLF, 1860. 
Founded in 1773 upon tbe Carolus Thurm (Ollarles Tower), through 
the efforts of the Zurich Society of Na,turalists. Abandoned from 17 
to 1805. In 1810 a now ol>servatory was erected ca-st of the arolu · 
rrhurm; this was abandoneu in 1852. Finally in 1860 the ob crrntor -
was rebuilt at the polytccbnikum, where it wa inaugurated iu 1 63. 
The observatory i mainly u cd for the practical training of th tu-
dent . The cientific results ar voluntary contributions by the director 
and assi tan t. 
lNSTRU:.\IENTS: 
(a) 11-feridian circles: Two; maker , KERN, in Aarau, ERTEL iu · fu-
uich; cliamet r of ·ircl . 20 inche · divided to 21 • r •ad by 2 mi -
' ' ' 'C P s t 0.111 ; a erture of obj ctive, G.3 iuche ·; magnifying pow r 
ordinarily employed, L,0. o. 
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(c) ~uator'ial instruments: Makers, KERN, in Aara.u; aperture of 
objective, 6 inches; magnifying power of eye-pieces, 60 to 500. (c' ) 
l\1Euz, in Munich, 3½ inches; 64 to 212. 
( d) Spectroscope : One, by MERZ, in Munich. 
(f) Chronographs : Four, by HIPP, in Neuchatel, and HASSLER, in 
Aarau. 
(g) Clocks: Mean time; makers, Association ouvriere au Locle; side-
real; maker, SILVAIN MAIRET, Locle. .r\.lso several peudulum clocks, 
among which one by REPSOLD. 
(h) Chronometer: Sidereal; seconds chronometer; maker, BUZEN-
GEIGER. 
(i) Miscellaneous: Several astronomical theodolites, meteoroscopes, 
panagenprisms, etc.; also historical collection qf antique instruments. 
II. Pr-ivate Observatory. 
Longitude from Greenwich, ---. 
Latitude, - --. 




CATALOGUE OF PUBLICATIONS 
OF THE 
SMITHSONIAN INSTITUTION. 
BY WILLIAM J. RHEES. 
INTRODUCTION. 
The present catalogue embraces a.11 the arUcles published by the 
Smithsonian Instit1ition, from its · organization in 184G to the first of 
July, 1886, a period of forty years. 
At the beginning nothing was issued but pamphlets explanatory of 
the plan of the Institutiou, and brief annual reports of the proceedings 
of the Board of Regents, indicated in the catalogne by tlie letters A, 
B, O, D, E, F, G, H, I, J, K, L, M, N, O, Q. An elaborate work (Pin 
the catalogue), by ROBERT DALE OWEN, on public architecture, with 
special reference to the plans of the SmitlJsonian Institution, prepared 
on beba1f of the lrnilding committee, was printed at the expense of the 
Institution in 1849, but did not form part of the regular series organized 
by the Secretary of the Institution, Professor Henry. 
1. Srnithsonian Contributions to Knowledge. 
The series entitled "Smithsonian Contributions to Knowledge," in 
quarto form, was commenced in J S48 by tbe publication of Squier and 
Davis\;; Ancient Monuments of tho Mississippi Valley. The following 
'' advertisement" of the first volume, prepared l>y Professor Henry, 
indicates the character and design of the series: 
"Tllis volume is intended to form tbe first of a series of volumes, 
consisting of original memoirs on cli.fforent branches of knowledge pub-
lished at the expense and under the direction of tbe Smithsonian Insti-
tution. The publication of this series forms part of a general plan. 
adopted for carrying into effect the benevolent intentions of James 
· Smi;tbson, esq., of England. Tbis gentleman left bis property in trust 
to ~11e United States of America to found at Washington an institution 
wh1ch should bear llis own 11arne, and hav·e for its objects' the increase 
and cZ(tfusion of knowledge among men.' This trust was accepted by the 
Government of the United States, and 1nn act of Congress was passed 
.Angm;t 1 O, ]846, constituting the President and other principal exec-
utirn officers of the General · Government, the Chief Justice of tho Su-
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preme Court, the Mayor of Washington,* and such other persons as they 
might elect honorary members, an establishment under the name of the 
'Smithsonian Institution, for the increase and diffusion of knowledge 
among men.' The members and honorary members of this establisll-
ment are to hold stated and special meetings for the supervision of the 
affairs of the Institution and for the advice and instruction of a Board 
of Regents, to whom the financial and other affairs are intrusted. 
'' The Board of Regents consists of three members ex officio of the 
establi(jhment, namely, the Vice-President of the United States, the 
Chief Justice of the Supreme Court, and the Mayor of Washington$, 
together with twelve other members, three of whom are appointed by 
the Senate from its own body, three by the House of Representath'c, 
from its members, and six citizens appointed by a joint resolutiou of 
both houses. To this Board is given the power of electing· a Secretary 
and other officers, for conducting the active operations of the Institntio1~. 
"To carry into effect the purposes of the testator, the plan of orgam-
zation should evidently embrace two objects, one, the increase of 
knowledge by the addition of new truths to the existing stock; the 
other, tbe diffusion of knowledge thus increa~ed, among men. No re-
striction is made in favor of any kind of knowledge, and hence each 
branch is entitled to and should receive a share of attention. 
"The act of Congress, establishing the Institution, directs, as part of 
the plan of organization, the formation of a library, a museum, and a 
gallery of art, together with provisions for physical research and pop-
ular lectures, while it leaves to the Regents the power of adopting such 
other parts of an organization as they may deem best suited to pro-
mote the objects of the bequest. 
"After much deliberation, the Regents resolved to divide the annual 
income, thirty thousand nine hundred and fifty dollars, into two equal 
parts, one part to be devoted to the increase and diffusion of knowledge 
hy means of original research and publications, the other half of t!Je 
income to be applied in accordance with the requirements of tlie act of 
Congress to the gradual formation of a library, a museum, and a gal-
lery of art." 
(The Programm~ of Organization, adopted December 8, 18!7, follow ,) 
"In accordance with the rules adopted in the Programme of Organi-
zation, each memoir in this volume has been favorably reported o~ by 
a Commission appointed for its examination. It is, however, impo 1_ble. 
in most cases, to verify the statements of an author; and, therefor · 
11cither the Commission nor tho Institution can be responsibie for more 
than the general character of a memoir." 
The total number of papers published in the 25 volumes of" Contri-
butions" is 125, with an aggregate of 13,287 pages, 2,115 wood-cut · 
53G plates, and 21 map , each volume averaging 531-~ page . 
2. llfiscellaneous Collections. 
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~he Smithsonian Institution in octavo form; those in quarto constitut-
mg the 'Smithsonian Contributions to Knowledge.' The quarto series 
includes memoirs, embracing the records of extended original investi-
gations and researches, resulting in what are believed to be new truths, 
and constituting positive additions to the sum of human knowledge. 
The octavo series is designed to contain reports on the present state of 
our knowledge of particular branches of science; instructions for col-
lecting and digesting facts and materials for research; lists and syn-
opses of species of the organic and inorganic world; museum cata-
logues; reports of explorations; aids to bibliographical investigations, 
etc.; generally prepared at the express request of the Institution and 
at its expense. 
"The position of a work in one or the other of the two series will 
sometimes depend upon whether the required illustrations can be pre-
sented more conveniently in the quarto or the octavo form. 
'' In the Smithsonian Contributions to Knowledge, as well as in the 
present series, each article is separately paged and indexed, and the 
actual date of its publication is that given on its special title-page, and 
not that of the volume in which it is placed. In may cases works have 
been published and largely distributed years before their combination 
in to volumes. 
,. While due care is taken on tlle part of the Smithsonian Institution 
to ins·l1re a proper standard of excellence in its publications, it will be 
readily understood that it can not hold itself responsible for the facts 
and conclusions of the authors, as it is impossible in most cases to verify 
their statements." . 
The total number of papers published in the 30 volumes of "Miscel-
laneous Collections" is 140, each volume averaging 884 pages, with an 
aggregate of 26,516 pages, 3,033 wood-cuts, and 48 plates. 
3. Annual Reports. 
By the act of Congress organizing the Institution it was made the 
duty of the "Board of Regents to submit at each session:a report of the 
operations, expenditures, and condition of the Institution." These an-
nual reports form a third series of Smithsonian public;:ttions. They 
consist of the reports of the Secretary to the Board of Regents of the 
operations and condition of the Institution; the reports of committees 
of the Board; reports of lectures; extracts from correspondence; orig-
inal or translated articles relating to tqe history and progress of science, 
etc. 
The first report was submitted by the Board to the second session of 
the 20th Congress, 1847, and formed an octavo pamphlet of 38 pages.-
A similar report was presented annually thereafter, varying in size 
from 64 pages to 326, printed in pamphlet form with paper covers up 
to 1853, when Congress ordereu the report to be bound in cloth. In the 
volume for that year the essential portion of the contents of the pre-
ceding seven reports was reprinted, and this is now considered as the 
first of a set of Smithsonian reports. The number of pages was limited 
between 1854: and 1876 to 400. In the latter year this restriction was 
removed, and since then the average number of pages has been 600. 
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The :pumber of copies of these reports for general distrihutien orderetl 
by Congress has been very variable, the largest being 7,500 in 1874 au<l 
1875, and the smallest 150 in 1847. The number of copies granted the 
Institution each year is shown in the following table: 
Nurnber of extra copi&s fnrnishell the Institution by Congress for distribution. 
For the Number of For the Number of For t.lt,c Number of 
year copies. year. copies. year. copiel'I. 
1847 150 1861 2,000 1875 7,500 
1848 1,000 1862 2,000 1876 6, fiOO 
1849 500 18f:i3 2,000 1877 6,500 
1!;50 1,000 1864 2,000 1878 6,500 
1851 2,000 1865 2,000 1879 7,000 
1852 2,000 1866 2, 000 1880 7,000 
1853 3,000 1867 2,000 1881 7,000 
1854 2,500 1868 2,000 188~ 7,000 
1855 2,500 1869 :\ 000 188~ 7,000 
1856 2,500 1870 5,000 1884, I ~ 7,000 
1857 5,000 1871 5,000 1884, II 
1858 5,000 1872 5,000 1885, I ~ 7,000 
1859 2,000 1873 6,000 1885, II 
1860 2,000 1874 7,500 
The total number of pages in the 41 volumes of anmrnl reports i · 
21,292, average, 50 pages; total number of wood-cuts, 2,340, and 14 
plates. 
4. Bulletins of the U. S . .National JI[ use um. 
In the year 1875 a fourth series of publications (octa,vo) was com-
menced, entitled "Bulletins of the National Mueeum," intended toil-
lustrate the co1lections of natural history and ethnology belonging to 
the United States, constituting the National Museum, of which the 
Smithsonian Institution is the custodian. 
Thirty-one of these bulletins have been publi Led, with an arrgrcgate 
of 7,475 pages, 623 wood-cuts, 80 plates, and 7 maps. 
5. Proceedings of the U. S. National Jlfuseum. 
In imitation of the practice of .those learned societies which publi.11 
periodically descriptions of new species, etc.~ in tlJc form of proceeding-: 
of weekly or monthly meetings, and thus pre~cnt to the world tbe <li ·. 
coveries connected with the establi hmcnt at, the earliest practicahl 
moment, it appeared to be very desirable that the National l\fu um 
!-ihould have Rome medium of prompt publication for announcing d · 
scription of sp cimens received (many of which are new pecic ·)! a:--
well a oth r int r . tino- facts relative to natural lJistory furni ~· lted hy 
corr sp nd n of th· In. titutiou. Tom et thi, want a fifth , eri ,. 
publicati 11 • ( ·t. vo), •utitl cl ,, Pro eclings of the ..1. ational ~Iu:eum:· 
w mmcn <l in 1 'O. Th y are pi-int t,. in sn ·cc. ·iv . iffnatnre a 
£· ta mat rh 1 uffici ut for sixteen pn , i pr ,par <1 aud cli tribnt l 
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at once to scientific societies and leading active working naturalists in 
this country and in Europe,* each signature having printed at the bot-
tom of its :first page the date of actual issue, for settling any questions 
as to priority of publication. Of this series eight volumes have been 
published, comprising 5,052 pages, with 109 cuts and 72 plates. 
6. Reports of the Bureau of Ethnology. 
The sixth series of publications is the annual report (in imperial oc-
tavo) of the Bureau of Ethnology, placed by Congress in charge of the 
Smithsonian Institution. Of this series four annual volumes have been 
published-those for 1870-'80, 1880-'81, 1881-'82, and 1882'-'83-with an 
aggregate of 2,369 pages, 1,821 cuts, 259 plates, and 3 maps. 
The distribution of these volumes to individuals is whol1y by members 
of Congress and the Director of the Bureau, Maj. J. W. Powe11. 
7. Copyright. 
No copyright has ever been secured on the publications of the Insti-
tution. '11hey are left free to be used by compilers of books without any 
restrictions, except that full credit shall be given to the name of Smith-
son for any extracts which may be made from them. 
8. Use ()f Illustrations. 
Copies of the wood cuts used by the Institution are granted to 
authors or publishers on payment of the actual cost of production of 
electrotypes, and promise to give proper reference to the article in which 
they originally appeared. 
9. Size of editior,ts. 
In the first experiments of the Smithsonian system of publication 
the proper magnitude of the editions necessary to meet the immediate 
and future demand could not be accurately ascertained . Tbe number 
of copies of the contributions then fixed upon has since been found in-
a<lequate, alt bough it was larger than that usually issued by other insti-
tutions. The edition has, therefore, been augmented, until at the 
present time 1,000 copies of each article are set aside to be combined 
into volumes, and an extra, number, varying with tbe probable demand, 
struck off for separate distribution, and for sale. 
Each article is complete in itself, with separate paging, title, and in-
<lcx, and without auy uecessary relationship to others combined witll 
it in the same volume. 
Of tlie eatly volumes of Smithsonian Uontributions, the edition, for 
reasons already explained, was less than that of the succeeding ones, 
so that complete ets can not now be furnished. 
In the year 18G2 the plan of stereotyping every article printed by 
* Professor Baird's report for 1880. 
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the Institution was adopted, the plates being carefully preserved, thu-
making it practicable at any time to issue new editions except where 
expensive lithographic plates were used, a limited number only of 
impressions from these having been taken. 
A number of the earlier articles in octavo were out of print before 
the commencement of the series of "Miscellaneous Collections," and 
consequently are not included in them. 
The printing of the '' Bulletins 'i and "Proceedings" is authorized 
by the Department of the Interior and paid for out of its fund. An 
edition of 1,000 copies is published, of which one-half is distributed by 
the Department of the Interior and one-half by the Institution. 
10. Distribution of publications. 
The distribution of the publications of thelnstitntion is tomakeknown 
to the world the truths which may result from tlrn expenditure of the 
Smithson fund. For this purpose the ,, UON1'RIBUTIONS TO KNOWL-
EDGE" are so dfatributed as to be accessible to the greatest number of 
readers; that is, to la,rge central libraries. 
They are presented on the express condition tbat, while they are care-
fully preserved, they shall be accessible at all times to students and 
others who may desire to consult them, and be returned to the Institu-
tion in case the establishments to which they are presented at any time 
cease to exist. 
Full sets of the publications can not be given to all the libraries 
which apply for them, since this is impossible with the limited incom' 
of the Institution, and, indeed, if care be not exercised in the di trilm-
tion, so large a portion of the income will be annually expended on tlle 
production of copies for distribution of what has already been pub-
lished tha,t nothing fnrtber can be doue iu the way of new publication:. 
TlJe rules governing the distribution of the Smithsonian publication. 
are appended. To enable institutions not coming within their provi 'O:', 
as well as individuals, to procure copies of such as may be desired ~ 
small number is set aside and sold by the Institution at a price which 
is intended merely to cover the actual cost of their publication. 
11. Rules for distribution of the publications of the Sniithsonian In ti-
tution. 
TO INSTITUTIONS. 
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TO I NDIVIDUALS, 
There is no gratuitous distribution to individuals of the publications 
of the Institution. 
They can only be obtained by purchase, exchange of books or speci-
mens, or by services rendered to tlie Institution. 
12. Forni of application for publications. 
To the Smithsonian Institution, Washington, D. 0.: 
Date, 18 
Iu belialf of the , we respectfull.r apply 
for the publications of t he Smithsonian Institution, on condition that all 
volumes received shall be carefully preserved, be accessible to any per-
son who may wish to consult them, and be returned to the Smithsonian 
Institution in case the establishment at any time ceases to exist. 
1. Name of establish ment ________ __ _____________ ___ ____ ______ __ ___ _________ __ ________ ______ __ _ 
2. Location - Town ___ ___ ___ ___ __________ _____ ____ ___ _____ __________________ _______ ___ ________ _ _ 
State __ _____ __ ------------------------------------------__________ ___ _____ ________ _ 
3. When es tablishecl ______ _______ --------------- ------------------------------------------------
4. Uharacter --------------·--------------------·---··---------- _________________ ___________ --------· 
5. B uilclings ancl property __ ___ _____ ____________ _____ _____ ___ __ ___ ______ __ __ _____ __ ____ ___ ___ _ 
G. P ermanent fun cl _____ _______________ ___ ___ _____________ ___________________ _ ________________ , 
7. Annual in corne ________ ____ _____ __________ ______ ---------------------------------------------
8. Volumes in lil.lrary ____ __ ---------------- ----------------- ----------------------------------
9. N nm ber of persons having use of books--------------------------------------------------
10. Date of last catalogue of library ___________ _________ ' -------------------------- ------------· 
11. What publications made _______ __ ____ _______ _______ ______ ------------------- ---------------
(Send printed. l ts_t if possible.) 
12. Name of officers : P resident ·-------------------------------- ---- ------------------------· 
Secret ary ___ _______ _____________ __ _____________ __________________ _______ _ 
Li brariau __________ ______ _________ __ ______________ __ ______________ __ _ 
13. Addresses of principal scientific men connected with the establishment and sub, 
j ects in which specially in tcrested _______ ___________________ __ ________ __ _________ ------·· 
I recommend the above application. 
_____ ______________ _____________________________ ________ _____ ___ Member of Congress, 
__________ ___________________ _____ Diatrict ____________________ State. 
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LIST OF PUBLICATIONS OF THE SMITHSONIAN INSTI-
TUTION. 
NOTE.-A to Q indicate early publications not embraced in tlie regular series. 
A. Journal of Proceedings of the Regents of the Smithsonian Institu-
tion at the city of Washington, beginning on tile first Mon<lay of 
September, 1846. 1846. 8vo., pp. 32. • 
B. Report of the Organization Committee of the Smithsonian Institu-
tion, wit.h the resolutions accompanying the same and adopted 
by the Board of Regents; also, the vYill of the testator, the act 
accepting the bequest, and the Act organizing the Institution. 
1847. Svo., pp. 32. 
C. Digest of the act of Congress establishing tbe Smitllsollian Institu-
tion. August 10, 1846. 8vo., pp. 8. 
D. Address delivered on occasion of laying the Corner-stone of the 
Smithsonian Institution, May 1, 1847. By GEORGE M. DALLAS, 
Chancellor of the Institution. 1847. Svo., pp. 8. 
E. Smithson's Bequest. Professor HENRY'S exposition before tlrn 
New Jersey fljstorical Society, at its meeting in Princeton, on 
Wednesday, September 27, 1847. 8vo., pp. 8. . 
F. First Report of the Secretary of the Smitlrnonian Institntion to the 
Board of Regents; giving a Programme of Organization, an<l an 
accou-µt of the operations during the year. Presentc<l. December 
8, 1847. 1848. 8vo., pp. 48. 
G. [First] Report from the Board of Regents, submitted to Congre 
of the operations, expenditures, and condition of the Smithsonian 
Institution. Senate Doc. 211; Twenty-ninth Congress, second 
session. 1847. 8vo., pp. 38. 
H. Second Report of the Board of Regents of the Smitl1souian Institn-
tion, to the Senate and Ilousc of Rcpre cntative ·, showing tlJ 
operations, expenditures, a.nd condition of the In 'titution durin~ 
the year 1847. Thirtieth Congress, fir.st session. Senate Jfr. 
No. 23. 1848. 8vo., pp. 208. 
CONTENTS. 
R port of Prof. J. IlRr' RY, and Proceedings of tlie Bonr<1. 
GALLATL', A.· RonLTSON, E.; BARTLETT, J. J'.; T n"',m, \V. W.; ~IORTO.-
• · ' .; fan n, G. P. n pL1bli a.tion of ,'qniC'r , Da\Tis , Anci ut 
r nnment . 
.JEWJ-:17', C. C. eport on plan of 1ihrnry. 
I, > • II. , J.,. P,~port on m t orology of tbo n i t.ocl S tatea. 
E. PY, J. I. n 11rtPorology. 
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I. Third Annual Report of the Board of Regents of the Smithsonian 
Institution, for the year 1848. Thirtieth Congress, second· ses-
sion. H. R. Mis., No. 48. 1849. 8vo., ~P· 64. 
CONTENTS., 
Report of Prof. J. HENRY, and Proceedings of the Board. 
JEWETT, C. C. Report on library. 
STEVENS: H. Prospectus of a Bibliographia Americana. 
HARE, R. Letter rebti ve to gift of appamtns. 
GUYOT, A. On metric system for scientific oLservations. 
J. Programme of organization of the SmithRonian Institution. Pre-
sented in the First Annual Report of the Secretary, and adopted 
by the Board of Regents, December 13, 1847. 1847. 4to., pp. 4. 
K. Correspondence relative to the acceptance for publication of the 
Ethnological Memoir of Messrs. Squier and Davis. 1847. 8vo., 
pp. 8. 
L. [First] Report of the Organization Committee of the Smithsonian 
Institution .. Reprinted from the National Intelligencer, Decem-
ber 8, 1846. 8vo., pp. 8. 
M. Reports, etc., of the Smithsonian Institution, exhibiting its plans, 
operations, and financial condition up to January 1, 1849. From 
the Third Annual Report of the Board of Regents. Presented to 
Congress Februa,ry 19, 1849. 1849. 8vo., pp. 72. 
N. Officers and Regents of the Smithsonian Institution, with the act 
of Congress accepting the bequest, and the act incorporating 
said institution. 1846. Svo., pp. 14. 
0. An act to establish the Smithsonian Institution. Approved August 
10, 1846 ; pp. 8. 
P. Hints on Public Arcllitecture, containing, among other illustra-
tions, views and plans of the Smithsonian Institution; together 
with an appendix relative to building materja1s. Prepared on 
behalf of the Building Committee of the Smithsonian InstHn-
tion, by ROBERT DALE OWEN, chairman of the committee. 
1849. 4to., pp. 140, DO wood-cuts, 15 plates. 
Q. Check list of periodical publications received in the reading-room 
of the Smithsonian Institution, for the year 1853. · 1853. 4to., 
pp. 28. 
REGULAR SERIES. 
1. Ancient Monuments of the Mississippi Valley; comprising the results 
of extensive original surveys and explorations. By E.G. SQUIER 
and E. H. DAVIS, 1848. 4to., pp. 34.6, 207 woou.cuts, 48 plates. 
(S. C., 1.) 
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2. Smithsonian Contributions to Knowledge. Yol. I. 1848. 4to., pp. 
360, 207 woodcuts, 48 plates. 
Co~TENTs. 
SQUIER ::i,nd DAVIS. Ancient Monuments, Mississippi Valley. No. 1. 
3. Researches relative to the Planet Neptuue. By SEARS C. W .ALKER. 
184!). 4to., pp. 60. (S. C., II.) 
4. Ephemeris of the Planet Neptune for the Opposition of 1848. By 
. SEARS 0. WALICER. 1848. 4to., pp. 8. (S. C. IL) 
5. Ephemeris of the Planet Neptune from the date of the LalanueObser-
vationsof May 8 and 10, 1795,and for the Opposition of 1846, 1847, 
1848, anu 1849. By SEARS 0. WALKER.. April, 184D. 4to., pp. 
33. (S. c., II.) . 
6. Ephemeris of the Planet Neptune for the year 1850. By SEARS C. 
WALKER. April, 1850. 4to., pp. 10. (S. o., II.) 
7. Ephemeris of the Planet Neptune for the year 1851. By SEARS C. 
vVALKER. December, 1850. 4to., pp. 10. (S. o., II.) 
8. *Occultations visible in the United States uuring the year 1848. By 
JOHN DOWNES. 1848. 4to., pp. 12. 
9. *Occultations visible in the United States <luring the year 184D. By 
JORN DOWNES. 1848. 4to., pp. 24-. 
10. *Occultations visible in the United States during the year 1850. By 
JOIIN DOWNES. 1840. 4to., pp. 26. 
11. Occultations visible in the United States during tho year 1851. By 
JOHN DOWNES. October, 1850. 4to., pp. 2G. (S. o., n.) 
12. On tlie Vocal Sounds of Laura Bridgman, the Blind Deaf-Mute at 
Boston; compared with the Elements of Phonetic Language. 
By FRANCIS LIEilER. 1850. 4to., pp. 32, one plate. (S. C. II. , 
13. Contributions to the Physical Geograplly of the United State . 
Part I. ;n the physical geography of tho .Mi sis ippi alley 
with suggestions for the improvement of the navigation of the 
Ohio, and other rivers. By CHARLES ELLET, Jr. 1850. 4to. 
pp. G4, 2 woodcuts, 1 plate. (S. 0. II.) 
14. A Memoir on ]losdsai1,rus, and the three Allied New Genera, Hol. 
codus, Oonosaurus, and A.mphorosteus. By ROBERT W. GIBBE · 
Zo,ember, 1850. 4to . ., pp. 14, 3 plates of 28 figure . (S. ., rr.} 
15. borjginal l\Ionument of the State of New York. Oompri incr th 
r ult of original urveys and exploration ; with an illu trati, 
a P n<lix. By E. G. SQUIER. 1850. 4to., pp. 188, 79 woodcut . 
1 plate of 33 figure . ( . O., IL) 
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16. The Classification of Insects from Embryological Data. By LOUIS 
AGASSIZ. 1850. 4to., pp. 28, 8 wc.odcuts, one plate of 23 figures. 
(S. c., II.) 
17. Memoir on the Explosiveness of Nitre, with a view to eluciqate its 
agency in the tremendous explosion of July, 1845, in New York. 
By ROBERT H.A.RE. 1850. 4to., pp. 20. (S. 0.~ II.) 
18. Report on the History of the Discovery of Neptune. By BENJAMIN 
.A.PTHORP GOULD, ,Tr. 1850. 8vo., pp. 56. 
19. Directions for Meteorological Observations, intended for tbe .first 
class of observers. By ARNOLD GUYOT. 1850. 8vo., pp. 40, 
n woodcuts. 
20. Microscopical Examinations of Soundings, made by tlie United 
States Coast Survey off the Atlantic coast of the United States. 
By J. W. BAILEY. January, 1851. 4to., pp. 16, and 1 plate of 
68 figures. (S. O., n.) · 
21. Fourth Annual Report of the Board of Regents of the Smithsonian 
Institution, for the year 1849. Thirty-fi.rst Congress, first ses-
sion. Senate Mis. No. 120, 8vo., pp. 64, ·with appendix of 207 
pp. Rouse of Representatives Mis. No. 50. 1850. 8vo., pp. 272. 
CONTENTS. 
Report of Prof. J. HENRY, and proceedings of the Board. 
GRAY, ASA. Account .of Lindheimer's, :Fendler's, and Wright's bot:1Dical 
explorations in Now Mexico and California. 
AGASSIZ, LOUIS. On tlie formation of a museum. 
List of meteorological observers. 
JEWETT, C. C. Report on library aml catalogue system. 
JEWETT, C. C. Report on public libraries of the United States. 
22. Plantffi WriglttianIB Texano-Neo-Mexicanffi. By .As.A. GRAY. Part 
I. March, 1852. 4to., pp. 146, 10 plates- of 127 figures. (S. C., 
III.) 
An account of a collection of plants made by Charles Wright in Western 
Texas, New Mexico; ancl Sonora, in the years 1851 ancl 1852. 
23. Microscopical Observations made fa South Carolina, Georgia, and 
Florida. By J. w. BAILEY. 1851. 4to., pp. 48, 3 plates of 83 
fi.gures. (S. 0., IL) 
24. Ephemeris of the Planet Neptuue for the year 1852. By SE.A.RS 0. 
W .A.LKER. 1853. 4to., pp. 10. (S. 0., III.) 
25. Notices of Public Libraries in the United States of .America. By 
OH.AS. 0. JEWET'l'. Printed by order of Congress, as an ap-
pendix to the Fourth Annual Report of' the Board of Regents of 
the Smithsonian Institution. 1851. 8vo., pp. 210. 
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26 . . Smithsonian Contributions to Knowledge. Vol. n. 1851. 4to., 
pp. 572, 89 wood-cuts,. 24 plates. 
CONTENTS. 
WALKER, S. C. Researches relative to Neptune. No. 3. 
LIEBER, I<.,. Vocal sounds of Laura, Bridgman. No. 12. 
BAILEY, J. W. Microscopical soundings off Atlantic Coast. No. 20. 
ELLET, C. Physical geography of the Mississippi Vailcy. No. 13. 
GrnBES, R. W. Mosasaurus and three allied genera. No. 14. 
AGASSIZ, L. Classification of insects from embryological data. No. 16. 
HARE, R. Explosiveness of nitre. No. 17. 
BAILEY, J. W. Microscopical observations in South Carolina, Ge:>rgia, 
Florida. No. 23. 
SQUIER, E. G. Aboriginal monuments of State of New York . No. 15. 
WALKER, S. C. Ephemeris of Neptune for 184f:i. No. 4. 
WALKER, S. C. Ephemeris of Neptune for 1846, '47 '48 '49. No. 5. 
WALKER, S. C. Ephemeris of Neptune for 1850. No. 6. 
WALKER, S. C. Ephemeris of Neptune for 1851. No. 7. 
DOWNES, J. Occultations visible in the United States in 1851. No. 11. 
27. On recent Improvements in the Chemical Arts. By J .A.MES 0. BOOTH 
and CAMPBELL MORFIT. 1852. 8vo., pp. 216. ' (M. 0 . II.) 
28. Fifth Annual Report of the Board of Regents of tllo Smithsonian 
Institution, for the year 1850. Special sessiou, March, 1851. 
Senate Mis., No. 1. 1851. Svo., pp. 145, (Extra edition of 32(; 
pp.) 
CONTENTS. 
Report of Prof. J. HENRY, and Proceedings of tho Board. 
JEWETT, C. C. General catalogue system for libraries. 
BAIRD, S. F. Report on Musenm, and statistics of British Museum. 
Memorial of lhe Regents to Congress, relative to the Smithson Fund. 
SQUIER, E. G. Antiquities of Nicaragua. 
Report of Commission on General Stereotype Cataloguo of Pub. Libraric . . 
CULBERTSON, T. l-1.. Expeuition to the Mauvaises Terres antl Upper Mi · 
souri. 
PORTER, T. C. Lis t of plants of Upper Missouri. 
HARRIS, E. List of birds and mammalia, of Missouri River. 
CULBERTSON, T. A. lmlian tribes of tho Upper Missouri. 
JEWETT, C. C. Copyright books from 1846-1849. 
29. Occultations visible in tl.ie United States uuring the year 1853. B: 
JOIIN DOWNES. 1851. 4to., pp. 34. (S. C., III.) 
30. Contribution to tlie Natural Ili tory of the Fresh Water Fi :he.' 
Nor h Am rica,. By CnARLES GIRARD. Part r. .A mouograpi1 
f the Oottoic.ls. December, 1851. 4to., pp. 80, 3 pla,te · of 4 
fi'"'ure . ( . 0., III.) 
31 . .1. c 11 cti n of' 1 t orological Table , with other tabl 
r ctic I 1 >t orol gy. By .ARNOLD UYO'.l'. 1 52. 
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32. N ereis Boreali-Americana: or Contributions to a History of the 
Marine Algre of North America. By WILLIAM HENRY HARVEY. 
Part I. l\1elanospermere. January, 18!52. 4to., pp. 152, 12 col-
ored plates of 29 figures. (S. C., m.) . 
33. The Law of Deposit of the Flood Tide, its Dynamical Action and 
Office. By CIIARLES H'ENRY DAVIS, 1852. 4to., pp. 1~. (S. 
0., III.) . 
34. Directions for Collecting, Preserving, and Transporting Specimens 
of :Natural Histor3,. March, 1859. 8vo., pp. 40, 6 wood-cuts. 
(1\1. C., II.) ,, 
35. Observations on Terrestrial Magnetism. By JOHN LOCKE. April, 
1852. 4to., pp. 30. (S. C., III.) 
36. Researches on Electrical Rheometry. By A. SECCHI. May, 1852. 
4to., pp. 60, 3 plates of 15 figures. (S. O., III.) 
37. Descriptions of Ancient Works in Ohio. By CHAS. W~ITTLESEY. 
1851. 4to., pp. 20, 7 plates of 18 figures. (S. C., III.) 
38. 8mithsonian Contributions to Knowledge. Vol. nr. 1852. 4to., 
pp. 562, and 35 plates. 
CONTENTS. 
Locrrn, .J. Terrestrial magnetism. No. 35. 
SECCHI, A. Electrical rheometry. No. 36. 
GIRA.RD, C. Monograph of the cottoids. No. 30. 
HARVEY, W. II. Marine alg:=.e of North America. Part I. No. 32. 
GRAY, A. Plant:=.e Wrightianro Texano-Neo-Mexican:n. Part I. No. 22. 
DA.VIS, C.H. Lawofdepo·sit of the flood-.tide. No. 33. 
WHITTLESEY, C. Descriptions of ancient works in Ohio. No. 37. 
WALKER, S. C. Ephemeris ofthe planet Neptune for 1852. No. 24. 
DOWNES, J. Occultations visible in United States during 1852. No. 29. 
39. Smithsonian Contributions to Knowledge. Vol. IV. 1852. 4to., 
pp. 426. 
CONTENTS. 
RIGGS, S. R. Dakota Grammar and Dictionary. No. 40. 
40. Grammar and Dictionary of the Dakota Language. Collected by 
the members of the Dakota mission. Edited by S. R. RIGGS. 
1852. 4to., pp. 414. (S. C., IV.) 
41. Memoir on the Extinct Species of the Am~rican Ox. By JOSEPH 
LEIDY. December, 1852. 4to., pp. 20, 4 plates of 15 figures. 
(S. O., v.) 
42. Plantre Wrightiaure Texano-Neo-Mexicanre. By ASA GRAY. Part 
II. February, 1853. 4to., pp. 120, 4 plates of 39 figures. (S. C., 
v.) 
43. Nereis Boreali-Americana; or, Contributions to a History of the Ma-
rine Algre of North America. By W. II. HARVEY. Part n. 
Rhodospermere. March, 1853. ·4to., p11, 262, 24 plates, colored, of 
64 figures. (S. C., v.) 
H. Mis. 170-32 
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44. A Flora and Fauna within Living Animals. By JOSEPH LEIDY. 
April, 1853. 4to., pp. 68, 10 plates of 140 figures. (S. 0., v.} 
45. Anatomy of tLe Nervous System of Rana pipiens. By JEFFRIES 
·WYMAN. March, 1$53. ,!to., pp. 52, 4 wood-cuts, 2 plates of 29 
figures. (S. O., v.) 
46. Plantre Fremoutiame: or, Descriptions of Plants collected by J.C. 
Fremont in California. By JOHN TORREY. 1853. 4to., pp. 24, 
10 plates of 8!) figures. (S. O., VI.) 
47. On the Construction of Catalogues of Libraries, and their publica-
tion by means of separate stereotyped titles. With rules and 
examples. By CHARLES 0. J "EWETT. 1852. 8vo., pp. 78. 1853. 
8vo., pp. 108. 
48. Bibliographia Americana Historico-N aturalis; or Bibliograplly of 
American Natural History for tlrn year 1851. By CHARLES 
GIRARD. December, 185:3. 8vo., pp. 64. 
49. Catalogue of North American Reptiles in the Museum of the Sq:iith-
. sonian Iustitution. By S. F. BAIRD and C. GIRARD. Part I. 
Serpents. January, 1853. 8vo., pp. 188. (M. C., rr.) 
50. Ssnopsh:; of tbe Marine Invertebrata of Grand Manan: or theRe-
~;ion about tl1e Mouth of the Bay of Fundy, New Brunswick. 
By WILLIAM S'l'IMPSON. March, 1853. 4to., pp. 6d, 3 plates of 
37 figures. ( S. C., VI.) 
51. Sixth Annual Report of tlle Board of Regents of the Smithsonian 
Institution, for tlte year 1851. Thirty-second Congress, first 
session, Seuate Mis., No. 108. 1852. 8\..,.o., pp. 104. 
CONTENTS. 
Report of Prof. J. HENRY, aucl Proceedings of tho Board. 
JEWETT, C. C. Smithsonian library antl copyright system. 
BAIRD, S. F. Natural history explorations in tho Unite<l States in 1851. 
l?o1rnMAN, E. Meteorological systom and correspondence. 
LEIDY, J. Report on fossils from Nebraska. 
TURNER, Vv. w. Indian philology. 
Report of CC1mmittee of American Association for Promotion of Scienc . 
on a system of corubincd meteorological observations for North Amoricr. 
52. Wind' uftbe Northern Ilemisphere. By JAMES H. COFFIN. Novem-
ber, 1853. 4to., pp. 200, 6 wood-cuts, 13 plates of 238 figur . 
(i'. 0., VI.) 
53. atalogue of Portraits of North .Am 11foa.n Indian , and ketcbe f 
· 'Tl ry, t ·., painted by J. 1\1. STANLEY. Depo ited with the 
mith. 011ian In. ·titnti n. D · ·mher, 1 5~. vo., pp. 'iG. ( '" • 
. , II.) . 
54. · ·ultati >11.· of I Ia11cf:-5 an<l ·:stan; h · the 1\loon cluring the ear 
1 -· J ' 3. , .r • 011. · Dow:rns. :!.85:3. 4to., pp. G. ( . . , VI.) 
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55. Smithsonian Contributions to Knowledge. Vol. v. 1853. 4to., PP· 
538, 4 wood-cuts, 45 plates. 
CONTENTS. 
LEIDY, J. Flora and fauna within living animals. No. 44. 
LEIDY, J. Extinct species of American ox. No. 41. 
WYMAN, J. Anatomy of the nervous system of Rana pipiens. No. 45. 
HARVEY, W. H. Marine alga:i of North America. Part II. No. 43. 
GRAY, A. Plantm Wrightiana:i. Part II. · No. 42. 
56. Smithsonian Uontributions to Knowledge. Vol. vr. 1854. 4t()., 
pp. 484, 9 wood-cuts, 53 plates. 
CONTENTS. 
TORREY, J. Plant::e Fremontianro. No. 46. 
TommY, J. Batis maritima. No. 60. 
TORREY, J. Darlingtonia californica. No. 61. 
STIMPSON, W. Marine invertebrata of Grand Manau. No. 50. 
CmmIN, J. H. Winds of the N ortheru Hemisphere. No. 52. 
LEIDY, J. Ancient fauna of Nebraska. No. 58. 
DOWNES, J. Occultations during the year 1853. No. 54. 
57. Se\'"entll Annual Report of the Boaru of Regents of tlle Smithsonian 
Institution, for the year 1852. Tllirty-secoud Congress, second 
session, Senate Mis., No. 53. · 1853. 8rn., pp. 96. 
CONTENTS. 
Report of Prof. J. HENRY, and Proceedings of the Board. 
JEWETT, C. CJ. Report on library and the Halli well manuscripts. 
BAIRD, S. F. Sci'1ntific explorations in America in lc52. 
FOREMAN, E. Report on meteorological system. 
58. The Ancient Fauna of Nebraska: or, a Description of Remains of 
Extinct Mammalia and Chelonia, from the Mauvaises Terres of 
Nebraska. By JOSEPH LEIDY. June, 1853. 4to., pp. 12G, 3 
wood-cuts, 25 plates of 126 figures. (S. 0., vr.) 
59. Ac~ount of a Tornauo near New Harmony, Iud., April ;30, 1852, witll 
a map of the track, etc. By JOHN OHAPPELSMITH. April, 1855. 
4to., pp. 12, 2 wood-cuts, I.map, 1 p1ate. (S. 0., vrr.) 
60. Observations ou tlie Batis maritima of Linnreus. By JOHN TORREY. 
April, 1853. 4to., pp. 8, 1 plate of 21 figures. (S. C., vr.) 
61. On the Darlingtonia CaUfornica; a new pitcher-plant from northern 
California. By JOHN TORREY. April, 1853. 4to., pp. 8, 1 plate 
of9 figures. (S. 0., vr.) 
62. Catalogue of the Describeu Ooleoptera of the United States~ By F. 
E. MELSIIEIMER. July, 1853. 8vo., pp.190. 
63. Notes on New Species and Localities of .Microscopical Organisms. 
By J. W. BAILRY. February, 185-!. 4to., pp. 16, 7 woodcuts, l 
plate of 30 figures. (S. C., vn.) 
64. List of Foreign Institutiom;iu Correspondence with the Smithsonian 
Institution, 1856. 8vo., pp. 16. 
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65. Registry of Periodical Phenomena. Folio, pp. 4. 
66. The Annular Eclivse of l\fay 26, 1854. 1854. 8rn.,pp. 14, 1 map. 
67. Eighth Annual Report of the Board of Regents of the Smithsonian 
Institution, for the year 1853. Thirty-third Congress, first session; 
Senate Doc. No. 73, pp. 269. House of Representatives Mis. Doc. 
No. 97. 1854. 8vo., pp. 310.* 
CONTENTS. 
Report of Prof. J. HENRY, and Proceedings of the Board. 
JEWETT, C. C. Report on library. 
BAIRD, S. F. Report on publications, exchanges, museum, and explora-
tions. 
BLODGET, L. List of meteorological observers. 
PEARCE, J. A. Report of Committee of Regents ou disLribution of Smith-
sonian income. 
MEACHAM, J. Minority report of committee on income. 
SMITHSO~, J. Will of. 
RusH, R. Letter from, relative to James Smitl::son. 
GILBERT, D., President of tlie Royal Society. Notice of Smithson. 
SMITHSON, J. List of papers presented by, to the Royal Society. 
SMITHSON, J. Contributions to the Annals of Philosophy. 
Act of Congress accepting bequest, Jnly 1, H::36. 
Act of Congress to establ ish the Smithsonian Institution, August 10, 1 46. 
BERRIEN, J. McP. Construction of the act establishing the Smithsonian 
Institution. 
HENRY, J. Address on the Smithsonian Institution. 
EVERETT, E.; SPARKS, J.; PEIRCE, B.; LoNGFF.LLOW, II. V\T.; GRAY, A. 
Report of American Academy of Arts and Sciences on Organization of 
Smithsonian Institution. 
HENRY, J. First Report of the Secretary, Dec. 8, 1847. (Reprint.) 
HENRY, J. Second Report of the Secretary for 1818. (Reprint.) 
HENRY, J. Third Report of the Secretary for 1849. (Reprint.) 
HENRY, J. Fourth Report of the Secretary for 18j0, (Reprint.) 
HENRY, J. Fifth Report of the Secretary for 18.jl. (Reprint.) 
HENRY, J. Sixth Report of the Secretary for 1852. (Reprint.) 
68. Vocabulary of the Jargon or Trade Language of Oregon. By B. 
RUSH MI'i'0HELL, with additions by W. w. TURNER. April. 
1853, Svo., pp. 22. 
69. List of Domestic In titntions in correspondence with the Smith-
sonian Institution. 1853. 8rn., pp. 16. 
70. 'rbe Antiquities of Wiscon~in, as Sun·cycd and Described by I. A. 
LAPHAM. May, 1855. 4to., pp. 108, 65 wood-cuts, one map 54 
plates of 112 figures. (S. I., vn.) 
71 . .Archroology of the United States; or Sketches, Historical and Bib-
liographical, of the progress of information and opinion re P d-
ing Ye tige of antiquity in the Uuited State.. B~ SA. I ELF. 
ff VEN. July, 1 56. 4to., pp. 172. (S. O., vm.) 
-----
• Thi i. the fir ·t of thn scrie,i of a,nuual roports published by Congrcs a a. boun 
'Voluru . 
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72. A nlemoir on the extinct Sloth tribe of North America. By JOSEPH 
LEIDY. J llll(~, 1855. 4to., pp. 70, 16 plates of 139 figures. (S. 
0., VII.) 
73, Publications of Learned Societies and Periodicals in the Library of 
the Smithsonian Institution. December 31, 1854. Part 1. 
1855. 4to., pp. 40. (S. C., VII.) 
74. Catalogue of Publications of the Smithsonian Institution. Corrected 
to June, 1862. Sm., pp. 52. (M. C., v.) 
75. Ninth Annual Report of the Board of Regents of the Smithsonian 
Institution, fur the year 1854. Senate Mis. Doc. No. 24, Thirty-
third Congress, second session. House of Representatives Mis. 
Doc. No. 37, 1855. Svo., pp. 464, 4 wood-cuts. 
CONTENTS, 
Report of Prof. J. HENRY, and Proceedings of the Board. 
BAIRD, S. F. Report on publications, exchanges, museum, and explora-
tions in the years lb5~ and 1854. 
ALEXANDER, B. S. Report of architect. 
List of meteorological stations and observers. 
MARSH, G. P. Lecture on the camel. 
BRAINARD, D. Lecture on nature and cure of bites of serpents and t.he 
wounds of poisoned arrows. 
L00:\ns, E. Lecture on the zone of small planets between Mars and 
Jnpiter. 
CHAN:XING, W. F. Lecture on the American fire alarm telegraph. 
REED, H. Lectures on the Union. 
RUSSELL, R.; HE:XRY, J. Lectures and notes on .meteorology. 
HARE, R. On John Wise's observation of a thunderstorm. 
GrnnoNs, H. Climate of San Francisco. 
LOGAN, 'f. M. Meteorological observatjons at Sacramento, Cal. 
HATCH, F. W. Meteorological observations at Sacramento, Cal. 
FROEBEL, J. Remarks contributing to the physical geography of the North 
American Continent. 
STRANG, ,J. J. Natural history of Beaver Islanu, Michigan. 
EOFF, S. Habits of tl.te black bass of the Ohio. 
HE,rn, J. E. Natural history of the country about Fort Ripley, Minn. 
PARVIN, J.B. Habits of the goph!')r of Illinois. 
MANN, C. Habits of a species of salamander. 
HoY, P.R. On the amblystoma lnridnm, a salamander inhabiting _Wis-
consin. 
CARLETON, J. H. Diary of an excnrsion in New Mexico. 
BAIRD, S. F. Fishes on the c6ast of New Jersey and Long Island. 
JACKSON, C. T. Catalogue of rocks, minerals, and ores coUected on geologi-
cal survey in Michigan. 
LOCKE, J. Catalogue of rocks, minerals, ores, and fossils. 
FOSTER, J. \V. Catalogue of rocks, minerals, etc. 
WHITNEY, J. D. Catalogue of rocks, minerals, etc. 
OWEN, D. D. Catalogue of geological specimens. 
BERLANDIER, L. Catalogue of collection of historical and geographical 
manuscripts, maps, etc. 
HENRY, J. Circular respecting new reporb on libraries. 
HENRY, J. Circular respecting copyright. 
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76. Smithsonian Contribution to Knowledge. Vol. vn. 1855. 4to. 
pp. 260, 74 wood-cuts, 72 plates, 2 maps. 
CONTENTS. 
CHAPPELSMITH, J. Tornado near New Harmony, Ind. No. 59. 
BAILEY, J. W. New species and localities of microscopic organisms. No.63. 
LAPHAM, I. A. Antiquities of Wisconsin . No. 70. 
LEIDY, J. Extinct sloth tribe of North America. No. 72. 
Publications of societies and periodicals in Smithsonian Library. Part I. 
No. 73. 
77. Tenth Annual Report of the Board of Regents of lbe Smithsonian 
Institution, for the year 1855. Thirty-fourth Congress, firstse -
sion, Senate Mis. Doc. 73. House of Representatives Mis. Doc. 
113. 1856. 8vo., pp. 440, 79 wood-cuts. 
CONTENTS. 
Report of Prof. J. HENRY, and Proceedings of tho Board. 
BAIRD, S. F. Report on publications, exchanges, museum, and explora-
tions. 
List of meteorological observers. 
Correspondence : 
HAMILTON COLLEGE, Clinton, N. Y. Examiuation of Spencer's Tele-
scope. 
AMERICAN ACADEMY OF ARTS AND ScrnNC]];S, Boston, Mass. Thank. 
to Smithsonian Institution for Exchanges. 
STONE, vVM. J. On plaster casts of antique and modern statues, etc. 
ILLINOIS STATE BOARD OF EDUCATION. Meteorological system for 
every St,ate. 
BUTLER, A. P. Report of Senate Judiciary Committee on the Management 
of the Smithsonian Institution, February G, 1855. 
HARVEY, W. I-I. Lecture on marine algro. 
MORRIS, .J, G. Lecture on natural history as applied to farming and gar-
dening. 
MORRIS, J. G. Lecture on insect instincts and transformations. 
CrrAcE, G. I. Lecture on oxygen and its combinations. 
SMITH, J. L. Lecture on meteoric stones. 
SNELL, E. S. Lecture on planetary disturbances. 
LOGAN, T. M. On the Climate of California. 
Mo1mis, 0. W.; IlENRY, J. Quantity of rain at different lt ight . 
GUYOT, A.; HENRY, J. Directions for meteorological oh. ervations. 
HENRY, .J. Earth!]_uake directions. 
HENRY, J. Aurora directions. 
GREE,•, J. Account of a new barometer. 
IlENRY, .J. Rogfatration of periodical phenomena. 
MA TER:\fA,:, . Oh orvations on thunder an<l lightning. 
LETTEIUIAN, ,J. ,"ketch of the Navajo Iocliaus. 
LING::11 .· T. L. Topography of Black Monntain, Nortll Carolina. 
R m.·:o.·, J,,.; Ll'DEWIG, H. E.: SQ nm, B. G.; MURPJmY, IT. '.: HODG-
SON '\V. B ; IRVING, w.; PRESCOTT, w. JI. ; ' PARK,' J.; RA. ·en 
-r. • HAWK., P. L. Commnnications rela.tive to pnbliration of. pani~b 
worh1 on cnv ~foxicn, hy B <' KI , ·r.nAM , MITH. 
I'ir.um .J. I pc:rt on recent progrrs iu pbyRic -Galvani m. 
CATALOGUE OF PUBLICATIONS .. 503 
78. Smithsonian Contributions to Knowledge. Vol. VIII. 1856. 4to., 
pp. 5G4, 52 wood-cuts, 9 plates. 
CONTENTS. 
HAVEN, S. F. Arcbreology of the United States. No. 71. 
OLMSTED, D. Recent secular period of aurora borealis. No. 81. 
ALVORD, B. Tangencies of circles and of spheres. No. 80. 
JONES, J. Chemical and physiological investigations relative_ to verte-
brata. No. 82. 
FORCE, P. Auroral phenomena in higher northern latitudes. No. 84. 
Publications of societies and periodicals in Smithsonian Library. Part II. 
No.85. 
79. New Tables for determining the Values of the Coefficients in the 
Perturbative Function of Planetary Motion, which depend upon 
the ratio of the mean distances. By JOHN D. RUNKLE. No-
vember, 1856. 4to., pp. 64. (S. C., IX.) 
80. The Tangencies of Circles and Spheres. By BENJAMIN ALVORD. 
January, 1856. 4to., pp. 16, 25 wood-cuts, 9 plates of 20 figures. 
(S. 0., VIII.) 
81. On the recent Secular Period of the Aurora Bor·ealis. By DENISON 
OLMSTED. May, 1856. 4to., pp. 52. (S. c., VIII.) 
82. Investigations, Chemical and Physiological, relative to certain 
Americanta Vertebrata. By JOSEPH JONES. July, 1856. 4 to., 
pp. 150, 27 wood-cut~. (S. C., vm.) 
83. On the Relative Intensity of the Heat and Light of the Sun upon 
Different Latitudes of the Earth. By L. W. MEECH. Novem-
ber, 1856. 4to., pp. 58, 5 wood-cuts, 6 plates of 9 figures. (S. 
C., IX.) 
84. Record of Auroral Phenomena observed in the higher Northern 
Latitudes. By PETER FORCE. July, 1856. 4to., pp. 122. (S. 
C., VIII.) 
85. Publications of Learned Societies and Periodicals in the Library 
of the Smithonian Institution. · Part II. May, 185G. 4to., pp. 
38. (S. 0., VIII.) 
86. Observations on Mexican History and Archrnology, with a special 
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WHITTLESEY, C. Ancient mining on shores of Lake Superior. No. 155. 
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1861. 8vo., pp.140. 
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158. Smithsonian Miscellaneous Collections. Vol. v. 1864. 8vo., pp. 
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( or ten) year period and of the disturbances of the vertical com-
ponent of the magnetic force, and appendix on the magnetic 
effect of the aurora borealis; with an investigation of the solar 
diurnal variation, and of the annual inequality of the vertical 
force; and of the lunar effect on the v~rtical force, the incli na-
tion, and total force. By A. D. BACHE. April, 1864. 4to., 
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"\'Vest Indies not in the Collection of the Smithsonian Institution. 
J a~uary J, 18G3. 8 vo., pp. K 
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GIBBS, G. Instructions for ethnological and philological research. No. 160. 
List of works published by the Smithsonian Institution to January, 1866. 
No. 203. 
192. Cretaceous Reptiles of the United States. By ,JOSEPH LEIDY. 
May, 1865. 4to., pp. 142, 35 wood-cuts, 20 plates of 309 figures. 
(S. C., XIV.) 
193. Duplicate Shells Collected by tlie United States Exploring Expe-
dition under Captain C. Wilkes. 8vo., pp. 4. 
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194. Land and Fresh-water Shells of North America. Part I. Pulmo-
nata geophila. By w. G. BINNEY and T. BLAND. February 
1869. 8vo., pp. 328, 723 wood-cuts. (M. C., vm.) 
195. Discussion of the Magnetic and l\:feteorologieal Observations made 
at the Girard College Observatory, Philadelphia, in 1840, 184:1, 
1842, 1843, 1844, and 1845. Parts I to XII inclusive. (No . 
113xi, 12ixm, 132xru, 162xm,175xiv, 186XIV.) 4to., pp. 262, 49 wood-
cuts. 
196. Physical Observations in the Arctic Seas. By ISAAC I. HA.YES. 
Reduced and discussed by Charles A. Schott. Juue, 1867. 4to., 
pp. 286, 15 wood-cuts, 3 maps, 3 plates. (S. C., xv.) 
197. On the Fresh-water Glacial Drift of the Northwestern States. By 
CHARLES WHITTLESEY. May, 1866. 4to., pp. 38, 14 wood-cuts, 
1 map, 1 plate. (S. C., xv.) 
198. Physical Observations in the A.retie Seas. By ELISHA KENT 
KANE. Made during the Second Grinnel Expedition in Search 
of Sir John Franklin, in 1853, 1854, arn11855, at Van Rensselear 
Harbor and other points on the West coast of Greenlall(l. Re-
duced and discussed by Charles A. Schott. Part I. l\faguetil:,m. 
II. Meteorology. III. ~t\..stronomy. IV. Tides. (Nos. 9,x,104?1, 
1~9xn, 13oxm,) 1859-'60. 4to, pp. 340, 17 wood-cuts, 1 map, 6 
plates. 
199. An investigation of the Orbit of Neptune, with General Tables of 
its Motion. By SIMON NEWCOMB. Jannary, 1806. 4:to., pp. 
116. (S. C., xv.) 
200. Check-list of the In vertebrate Fossils of North America Eocene 
and Oligocene. By T. A. CONRAD. May, 1866. 8vo., pp. 46. 
(M. 0., VII.) 
201. Researches upon the Ilydrobiime aud A llied Form ; clliefly made 
upon materials iu the Museum of the Smitlisoniau Institution. 
By WILLIAM STIMPSON. A.ugust, 1865. 8vo., pp. 6-1: 3~ wood-
cuts. (M. C., VII.) 
202. Geological Researches in China, Mongolia, aud Japan, during the 
yeari:; 186:3 to 1865. By RAPHAEL PUMPELLY. ~ugu, t, 18G6. 
4to, pp. 173, 18 wood-cuts, 3 plates of JO figure , 0 plates of 15 
maps. (S. C., xv.) 
203. Li ·t of Works published by the Sruitbsonian In titution. Janu 
ary, 1860. 8 o., pp. 12. (M. C., vu.) 
204. Rmmlts of .Meteorological Ol>servations made at Ilruu wi('k, 1\Ie .. 
between 1807 and 1850. By P.A.RKEU, CLEAVELAND. Tieduc 
aud di.·cus ed by Charles A. Schott. May, J~G7. 4to. Pt. 6 
8 w od-cut . ( . C., xvr.) 
205. Cir ular " lating to C llectiou.· in .Archreolo"'j' and Etlrnology. 
By SE II IlR.'H.Y. January, t 67. 8·rn., pp. 2. ( ,I. o., VIII. ) 
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206. Smithsonian Contributions to Knowledge. Vol. xv. 1867. 4to., 
pp. 620, 47 wood-cuts, 13 plates, 4 maps. 
CONTENTS. 
NEWCOl'tIB, S. Orbit of Neptune. No. 199. 
WHITTLESEY, C. Fresh-water glacial drift of Nortbwe~teru States. No. 
l9i. 
PuMPELLY, R. Geological researches in· China, Mongolia, and Japan. No. 
202. 
HAYES, I. I. Physical observations in the Arctic Seas. No. 196. 
207. Suggestions Relative to Objects of Scientific Investigation in Rus-
sian America. By JOSEPH HENRY. May, 1867. 8vo., pp. 10. 
(M. 0., VIII.) 
208. The Gliddon Mummy Case in the Museum of the Smithsonian In-
stitution. By CHARLES PICKERING. June, 1867~ 4to., pp. 6, 
1 plate. (S. c., XVI.) . 
209. Annual Report of the Board of Regents of the Smithsonian Insti-
tution, for the year 1865. Thirty-ninth Congress, first session, 
House of Representatives l\fis. Doc; 102. 1866. 8vo., pp. MW, 
139 wood-cuts. 
CONTENTS, 
HENRY, J. Secretary's report of operations. 
BOARD OF REGENTS. Proceedings of. 
BAIRD, S. F. Report of publications, exohanges, museum, and explora-
tions. 
List of addresses of foreign institutions since 1862. 
List of meteorological stations and observers. 
List of meteorological material contributed. 
Correspondence: 
HENRY, J. Letter to Secretary of Treasury on payment of interest in 
coin. 
LEIDY, J.; TRYON, G. W. Report on shells presented to Academy of 
Natural Sciences. 
MEXICAN Soc. OF GEOG. AND STATISTICS. Exchange system. 
EVANS, J. Climate of Colorado. 
GIVEN, W. F. Rema,rkal.>le electric phenomenon. 
HALE, C. Explorations of the Nile. 
MINING DEPARTMENT, MELBOURNE. Exchange system. 
CARLETO~, J. H. Meteorites in Mexico. 
CONRAD, 'f. A. Chalk found in United Staiies. 
REGENTS OF UNIVERSITY OF STATE OF NEW Yomc. Acknowledgment 
for specimens. 
MCMASTERS, S. Y. Langua,ge of Navajos said to resemble the Welsh. 
Grnns, G. Indian languages. 
LISBOA, M. M. Books on Bra11il presented. 
BRAZILIAN NAT. HIST. MUSEUM. Specimens from Brazil presented. 
BERN MUSEUM. Request for Bison. 
IMPERIAL LIBRARY OF VIENNA. Books presented. 
BRUCE, P. "\V. A., British Minister. Introducing and recommending 
Dr. Berendt. 
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f!orrespondence-Continued. 
DE IJUSARRI, A. T., Guatemalan Minister .. Introducing . and recom-
mending Dr. Berendt. 
MOLINA, L., Costa Rican Minister. Introducing and recommending 
Dr. Berendt. 
ROSING, J. Exchange system. 
GOVERNMENT OF BREMEN. Exchange system. 
HODGINS, J. G. Me_teorological system of Canada. 
BRITISH MUSEUM. Acknowledgment of specimens. 
TORONTO UNIVERSITY. Oujects of the Museum. 
PETITOT, E. Account of the Indians of British America. 
Act of Congress to transfer .Smithsonian Library to Library of Congress. 
BARNARD, J. G. Eulogy on General Joseph G. Totten. 
FLOURENS, M. Memoir of Ducrotay de Blaiuville. 
CnosSAT, DR. Report on the transactions of the Society of Physics and 
Natural History of Geneva, from July, 1863, to June, .1864. 
PLANTAMOUR, M. E. Report on the transactions of the Society of Physics 
and Natural History of Geneva, from July,_1864, to June, 186G. 
LOOMIS, E. Aurora Boreafoi, or Polar Light; its phenomena aud laws. 
THE SENSES. Sense of feeling; sense of smell. 
MATTEUCCI, C. Lectures on electro-physiology. 
DESOR, E. Palafittes or Lacustrian constructions of the Lake of Neuchatel. 
PLATEAU, J. E x perimental and theoretical researches on the figures of 
equilibrium of a liqmcl mass ~ithdrawn from the action of gravity, 
etc. Part V. 
LILLJEBORG, W. Outline of a systematic review of the classillcatiop. of 
birds. 
PRIZE QUESTIONS: 
Royal Danish Society of Sciences. 
Imperial Academy of Sciences of Vienna. 
Pontifical ·Academy of t,he Nuovi Lincei. 
Royal Scientific and Literary Institute of Lombardy. 
Imperial Society of Science, Agriculture, and Arts of Lillo. 
Dunkirk Society for the encouragement of sciences, let.ters, and art . 
NEWTON, H. A. Metric system of weights and measures, with tables. 
210. Arrangement of Families of Birds, adopted provisionally by the 
Smithsonian Institution. By S. F. Ba,ird. .June, 1866. 8m. 
pp. 8. (M. C., VIII.) 
211. Smithsonian Contributions to Knowledge. Vol. xvr. 1870. 4to., 
pp. 498, 76 wood-cuts, 18 plates. 
CONTENTS. 
DEAN, J. Gray substance of the meclul1a oblongata. a.nu trapezium. ...~o. 
17:3. 
CLEAVELAND, P. Meteorological obscrvationi'l, Brunswick, Me., 53 year · 
No. 204. 
ITn,DJtitTrr, S. P. Meteorological obscrvn.tions, Marietta, Ohio. 1'0. 1:. • 
Pw,rn,u.·a, C. Gli11don mnmmy case. :ro. 20, . 
'ovc,·rn, ,J. Ir. rl>it aucl phcuomenn. of a. m tooric fire l>all. 1To. 2~1. 
' ·LT>, B. . 'l'ranflat,lantic Jongitn<l . No. 223. 
,'\ AN, J. '. l1HliansofCapeFlattery. No.2Q0. 
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212. Smithsonian Miscellaneous Collections. VoL vnr. 1869. 8vo., 
pp. 921, 730 wood-cuts, 4 pfa,tes. 
CONTENTS. 
OSTEN SACKEN, R. Monograph of the diptera of North .America. Part 
IV. No. 219. 
SCUDDER, S. H. Catalogue of the ort,boptera of North .America. No. 189. 
BINNEY, W. G.; BLAND, T. Land and fresh-water shells ofNortl.t.A.merica. 
· Part I. No. 194. 
BAIRD, S. F. .Arrangement of families of birds. No. 210. 
H1rnRY, J. Circular to officers of the Hudson's Bay Company. No. 137. 
HENRY, J.; Grnns, G.; BAIRD, S. F. Suggestions relative to scientific 
investigations in Russian .America. No. 207. 
HENRY, J. Circular relative to arclueology a.nd ethnology. No. 205. 
HENRY, J. Circular to entomologists. No. 178. 
HENRY, J. Circular relative to collections of birds from Middle and South 
.America. No. 168. 
BAIRD, S. F. Smithsonian Museum miscellanea. No. 164. 
213. Smithsonian Miscellaneous Collections. Vol. IX. 1869. 8vo., pp. 
914. 
CO~TENTS. 
BINNEY, W. G. Bibliography of North .American co~chology. Foreign 
authors. Part II. No. 174. 
Catalogue of publications of societies and of periodicals in Smithsonian 
Library, 1866. No. 179. 
214. Annual Report of the Board of Regents of the Smithsonian Insti-
tution, for the year 1866. Thirt,y-ninth Congress, second sessio11, 
House of Representatives, Mis. Doc. No. 83. 1867. 8vo., pp. 
470, 70 wood-cuts. 
CONTENTS. 
HENRY, J. Secretary's report of operatfons. 
BOARD OF REGENTS. Proceedings of. 
BAIRD, S. F. Report on publications, excha,nges, museu'hl, and ~xplora,_ 
tions. · 
List of meteorological stations and observers. 
Act of Congress to receive into the United States Treasury the residuary 
legacy of Smithson, etc. 
Memorial of Board of Regents to Congress relative to the fund. 
HENRY, J. Memoir of W. W. Seaton. 
Report on system of accounts. 
},LOURENS, M. Memoir of Magen die. 
THE SENSES. Sense of taste; sense of hearing; sense of sight. 
lluGGINs, W. Results of spectrum analysis applied to the heavenly bodies. 
External appearance of the sun's disk. 
Mo.rGNO, ABBE. Accidental or subjective colors: Persistence of images, 
contrast, irradiation, daltonism, etc. 
PLATEAU, J. Figures of equilibrinm of a liquid mass withdrawn from the 
act,ion of gravity. Part VI. 
GossE, Dr. H.rport on the transaetiorn; o! the Society of Physics aud N at11-
r~I History of Geneva, from July, 18Gf), to Jnne, 18G6. 
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GIBBS, G. Notes on the Tinneh of Chepewyan Indians of British and Rus-
sian America. 1. The Eastern 'l'inneh, by Bernard, R. Ross, esq. 2. 
The Loucheux Indians, by William L. Hardisty. 3. The Kutchin 
Tribes, by Strachan Jones, esq. 
VON HELLWALD, F. The American migration, with notes hy Profe or 
Henry. 
RAU, C. Indian pottery. 
BRINTON, D. G. Artificial shell deposits of the United States. 
DILLE, I. Sketch of ancient earth-works of Ohio. 
Pile-work antiquities of Olmutz. 
ESTES, L. C. Antiquities on the banks of the Mississippi River and Lake 
Pepin. 
GIBBS, G. Physical Atlas of North America. 
DA VIS, E. H. On ethnological research. 
SCHERZER; SCHWARZ. Table of anthropological measurements. 
International Arcbreological Congress, organized by the Arcbmological 
Academy of Belgium, in concert with the French Society of Arcbreology. 
Antwerp, 1866. 
HIGGINS, H. H. On vitality, with notes by Professor Henry. 
LEWIS, J. Instructions for collecting land and fresh-water shells. 
WOOD, H. C. Instructions for collecting myriapods, phalangidre, etc. 
WJ<~TiIERILL, C. M. Plan of a research upon the atmosphere. 
LEWIS; QUALE. Account of the cryolite of Greenland. 
EXTRA-'ffl FROM THE METEOROLOGICAL CORRESPONDENCE OF TIIE lNSTl· 
TUTION: 
HENRY, J. Remarks by. 
DENNIS, W. C. Evaporation in Florida. 
DENNIS, W. C. Fresh-water in the ocean. 
DEWEY, c. The winds. 
BALTZELL, J. Winds in Florida. 
WARD, L. F. Barometer tube breaking suddenly. 
ANDREWS, S. L. Meteors. 
BALFOUR, J. The wind and fog. 
HUNTINGTON, G. C. Climate of Kelley's Island, Ohio. 
MALLINIKROOT, C. Changes of wind. 
CAPEN, F. L. Meteorological discovery. 
FENDLER, A. Meteorology of Colonia 'fovar. 
HILLIER, s. L. Effect of lightning. 
BANNIST1m, H. M. Formation of clouds over Gulf stream. 
BANNISTER, H. M. Climate of Alaska. 
VAILLANT, M. Horary variations of the barometer, with notes by Pro_ 
fessor Henry. 
ENGELHARDT, M. Formation of ice at the bottom of water. 
SA.RTORius; C. Earthquake in Eastern Mexico, January, 1 66. 
DREUTZER, 0. E. Statistics relative to Norwegian monutains, lakes, and 
the snow-liue. 
215. Annual Report of the Board of Regents of the Smith 'onian fo-
titu ion for the year 1867. Fortieth Cong-re s, second se ·ion, enat 
l\li ·. oc. o. 8G. 1808. 8vo., pp. 506, 10 wood-cuts. 
CONTENTS. 
H EX HY, ,J. , 'ccretary'1:1 report of operations. 
B Ar.1, OJ 1 mm. TS. Proc ec1i11gs of. 
B ,\JHI, • •• 1-'. Hnport, of l'X hanges and m11~Pnm. 
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BAIRD, S. F. List of expeditions and other sources from which the speci· 
mens in the Government Museum have been mainly derived. 
List of meteorological stations and observers. ' 
Meterological material contributed in addition to the regular observations. 
CLuss, A. Report of the architect. 
Correspondence: 
AMER. ACAD. OF ARTS AND SCIENCES. Exchange system. 
KNIGHT, G. H. New system of weights and measures with 8 as the 
metrical number. 
BOLLES, E. C. Account of Portland Society of Natural History. 
BATH AND WEST OF ENG, Soc. FOR ENCOUR. OF AGRIC., ARTS., ETC. 
Exchange system. 
HAMBURG ZooL. GARDENS. Exchange of specimens. 
CIUCAGO ACAD. OF SCIENCES. Acknowledgment for specimens. 
TAYLOR, W. B. Report on improved system of numeration. 
ST. PETERSBURG ACAD. OF SCIENCES. Exchange system. 
ZISGENBALS, H. Schlagintweit ethnographic collection. 
LLOYD, W. A. Sparrows sent to United States. 
LLOYD, W. A. Exchange of specim~ns. 
MUSEUM OF NAT. UNIV, OF GREECE, Exchange of specimens. 
LABOULAYE, E. Acknowledgment for books on education. 
ACAD. OF ScrnNCES, STOCKHOLM. Acknowledgment of birds. 
GOULD, J. Acknowledgment of birds. 
MAYBERRY, S. P. Gradual approach of sea upon land. 
UNIVRRSITY OF COSTA RICA. Exchange of specimens. 
GUILD, R. A. Biographical notice of Charles C. Jewett. 
GRAY, A. Biographical notice of W. H. Harvey. 
AGASSIZ, L. Report on use of new hall Smithsonian Building. 
Memorial of Regents to Congress asking appropriations for Museum. 
DEBEAUMONT! E. Memoir of A. M. Legendre. 
PELTIER, F. A. Memoir of J.C. A. Peltier. 
Scientific researches of Peltier. 
MAILLY, E. History of Royal Institution of Great Britain. 
DE LA RIVE, Prof. A. A. Michael Faraday, his life and works. 
FLOURENS, M. The Jussieus and the natural method. 
MARRY, E. J. Natural history of organized bodies. 
MATTEUCCI, C. On the electrical currents of the earth. 
Considerations on electricity. 
Electricity-Account of lightning discharges, with notes by Professor 
Henry, G. vV. Dodge, 0. M. Poe, J.C. Cresson, H. Haas, H. J. Kron, B. F. 
Mudge, New Haven Journal, S. D. Martin, G. Wright, C. G. Boerner, W. 
S. Gilman, C. W. Dean, J. A. Osborne. 
DARWIN, C. Queries about expression for anthropological inquiry. 
PETTIGREW, J.B. Modes of flight in relation to a.eronautics. 
Man as 1,he contemporary of the mammoth and reindeer in Middle Europe. 
JAMIK, J. Photo-chemistry. 
Amm, C. Description of the observatories at Dorpat and Poulkova. 
TYLlm, E. B. On traces of the early mental condition of man. 
ETllNOLOGY: 
GUNN, D. In<lin.n remains, Red River Sett,lement, Hudson's Day Ter· 
ritory. 
READ, M. C. Ancient mound near Chattanooga, Tenn. 
PIDGEON, W. Ancient burial monn<l in Indfana. 
BERTHOUD, E. L. Ancient remains in Colorado. 
AGNEW, S. A. Monncls in Mississippi. 
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ETHNOLOGY-Continued. 
WHITNEY, J. D. Cave in Calaveras County, Cal. 
Ethnological Department of the French Exposition, 1867. 
HAYDEN, F. V. Notes on Indian history. 
MEIGS, J. A. Description of a human skull from Rock Bluff, Ill. 
KABIS, M. Introduction to the study of the Coptic language. 
SMART, C. Notes on the Tonto Apaches. 
BERENDT, C.H. Explorations in Central America. 
GUNN, D. Notes of an egging expedition to Shoal Lake, Lake Winnipeg. 
ROTHROCK, J. T. Sketch of the flora of Alaska. 
METEOROLOGY : 
Hurricane in the island of St. Thomas. 
LATIMER, G. A. Earthqnakes in St. Thomas. 
Maritime disasters of the Antilles. 
DICKINSON, A. B. Eruption of a volcano in Nicaragua. 
YOUNG, W. J. Cloud-bursts. 
w OODWORTII, A. Meteorite in Mexico. 
SIMSON, R. Meteorite in Mexico. 
ERNST, G. A. Meteorology of Caracas, South America. 
TUCKETT, F. F. On barometer tables. 
LATIMER, G. A. Great hurricane at Tortola, St. Thomas, and Porto 
Rico. 
Pnm, N. Cyclone in the Indian Ocean. 
PRIZE QUESTIONS: 
Royal Danish Society of Sciences. 
Pontifical Academy of the Nnovo Lincei. 
DE LA RuE, W. Abbreviations used in England in 1807. 
218. List of Photographic Portraits of North American Iudiaos in the 
Gallery of the Smithsonian Institution. 1867. 8vo., pp. 43. ( H. 
C., XIV. 
217. Letter by M. Hoek in reference to the Meteoric Shower of Novem-
ber rn, 1867. 8vo., pp. 4. 
218. Systems of Consanguinity and Affinity of the Human Family. By 
LEWIS H. MORGAN. 1869. 4to., pp. 616, 6 wood-cuts, 14 plate ·. 
(S. C., XVII.) 
219. Monograplls of the Diptera of North America. By R. 0 TE--
SACKEN. Part IV. 1860. 8vo., pp. 358, 7 woo<.1 cuts, 4 plate 
of 92 figures. (M. C., vm.) 
220. The Indians of Cape Flattery, at the entrance to the Strait of Fuca: 
Washington Territory. By JAMES G. SWAN. March, 1 70. 4to .. 
pp. 118, 44 wood-cuts. (S. C., XVI. ) 
221. The Orbit ancl Phenomena of a Meteoric Fire Ball, ecn July~ l. 
1860. By JAMES H. COFFIN. May, 1 69 .. pp. 56, 3 wood-cut 
222. 
1 map. ( . C., XVI.) 
1 a11<.11 esnlt of the Precipitation, in Rain and Snow, in th 
nH cl tat -', ancl at, ome taiions in adjacent part of .. T .. rt h 
rn •ric·.,, an'1 in Uentra,l aiHl onth Am B n RLE • • 
II 11'. Mar ·h, 1 72. 4to., pp. 178, 
d ubl ·hart . ( ', '., XVIII.) 
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223. The Trausatlautic Longitude, as determined by the Coast Survey 
Expedition of 1860. By BENJA}IIN .iPTHORP GOULD. October, 
1869. 4to., pp. 110, 2 wood-cuts. (S. C., xvr. ) 
224. Annual Report of tlrn Board of Regents of the Smithsonian Insti-
tution, for the year 1S68. Fortieth Congress, third session. 
House of Representatives, Ex:. Doc. No. 83. 1869. 8vo., pp. 474, 
40 wood-cuts. 
CONTENTS. 
HENRY, J. Secretary's report of operations. 
BOARD OF REGENTS, Procee<lings of. 
List of meteorological stations and observers. 
List of meteorological material contributed to Smithsonian Institut ion. 
DELAFrnLD, R. Report of Committee of Regents on Washing ton Canal. 
FLOURENS, M. Memoir of Cuvier. 
FL0URENS, M. ffo,tory of the works of Cuvier. 
DE BEAVMONT, E. Memoir of H . C. Oersted. 
Notice of Chri8tian Frederic Schambein, the discoverer of czone. 
HENRY, J. Appenuix to notice of Schoenbein. 
HAGEN, G. Memoir of En eke. 
'RAWSON, R. Memoir of Eaton Hodgkinson . 
CAZIN, A. RcceHt progress in relatfon to the theory of heat. 
MULLER, J. Principles of the mechanical theory of heat. 
MAGRI.NJ, L. Continuous vibratory movement of all matter, ponueraule 
and imponderable. 
TYNDALL, J. Radiation. 
DAUB REE, G. A. Synthetic experiments relative to meteorites. 
BRusn, G. J. Catalogue of meteorites in the minernlog ical collection of 
Yale College. 
DE SAUSSURE, H. O1.>servatious on the electric resonance of mountains. 
STEWART, B. Experiments on aneroiu barometers made at the Kew Ob-
servatory. 
ELLERY, R. L. J. Address of the president of the Royal Society of Victoria . 
WARTMAN. E. Report on the transactions of the Society of Physics and 
Natural History of Geneva, from July, 1867, to June, l t,68. 
BROCA, P. History of the trnusactions of the Anthropological Society of 
Paris, from V:lG5 to 1867. 
RAU, C. Drilliug iu stone without metal. 
RAU, C. Agric11ltnrnl ili11t implements in southern Illinois. 
Notice of the Blackmore Muse nm, Salisbury, England. 
PRIZR QUESTIOXS : 
Hollaml Society of Sciences of Harlem. 
Imperial Academy of Sciences, Belles Lettres, and Arts, of Bordeaux. 
POLLOCK, J. Assay of gold and silver coins at the Mint of the United 
States. 
Table of foreign gold and silver coins. 
List of publications of the Smithsonian Institution up to July, 1869, with 
systematic and a]p·habetical index. 
225. List of Foreign Correspondents of the Smithsonian Institution ; 
corrected to J anuar,y, 1870. April,_ 1870. Svo ., pp. 56. 
226. A List of the Smithsonian Publica,tions, from 1846 to 1869, No, 
vern ber, 1860. Svo., pp. 34. 
H. Mis. 1 70-34 
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227. Arrangement of tbe Families of Mollusks. By TIIEODORE GILL. 
February, 1871. 8vo., pp. 65. (M. C., x.) 
228. Annual Report of the Board of Regents of the Smithsouiau In-
stitution, for the year 18()H. Forty-firstCongress, third session. 
House of Represeutatives, Ex. Doc. No. 153. 1871. 8vo., pp. 
430, 38 wood-cuts, 1 map. 
CONTENTS, 
HENRY, J. Secretary's report of operations. 
BOARD OF REGENTS, Procee<;lings of. 
L ist of meteorological sta.tions and observers. 
List of meteorological material contributed to Smithsonian Institution. 
BERTHRAND, M. Kepler: his life an<l. works. 
ARAGO, M. Eulogy on Thomas Young. 
DE BEAUMO:NT, E. Memoir of Auguste BraYais. 
RAU, C. Memoir of C. F. P, Von Martins. 
MATEuccr, C. Life and scien.tific labors of Stefano Marianini. 
Huw.r, T . S. Chemistr,y of the earth. 
MATTEUCCI, C. Electr
0
ical currents of the earth. 
MAREY E. J. Phenomena of flight in the animal kingdom. 
BABINET, J. The northern seas. 
LOMBARD, H. C. Report on the transactions of the Society of Physics and 
of Natural History of Geneva, July, 186t:l, to Jnne, 1860. 
SIMPSON, ,J. II. Coronado's march in search of the "Seven Cities of 
Cibola." 
LUBBOCK, J. Social and religious condition of the lower races of man. 
HUXLEY, T. H. Principles and methods of pa]roontology. 
ScIIOTT, A. Remarks on the "Cara Gigantesca" of Yzamal, in Yucatnn. 
BECQUEREL, A .. E. Forests and their climatic influence. 
BRENNDECirn, F. Meteorites. 
ABICII, S. Remarkable forms of bail-stones in Georgia. 
SARTORIUS, C. Eruption of the volcano of Co1ima. 
229. Smithsonian Contributions to Knowledge. Vol. xvn. 1 71. 
4to., pp. 616, 6 wood-cuts, 14 plates. 
CONTE:NTS. 
MORGAX. Systems of consanguinity and affinity of the hum.m family. 
]\1 • :8. 
230. Arrangement of the Families of Mammals. .By THEODORE GILL. 
Nornmber, 1872. Sm., pp. 104. (M. C. xr.) 
231. Memoranda of Inquiry relati\·e to tlle Food Fi, be of the Uoit d 
States. By S. F. BArnD. 1871. 8vo., pp. 8. (l\f. O., x.) 
232. The Secular Variations Qf the Elernent8 of the Orbit· of the Eig-h 
Principal Planet , l\Iercury, Venus, the Earth, l\Iar , Juipt 1. 
Saturn, Uranus, and Neptune, with table of the ame; togetb r 
with th obliquity of the ecliptic and the prece ion of the equi· 
110x : in both longitude ancl right a ce11. ion. Ry ,J orr.· ~T-
~ ·To KWELL. 1 7~. 4to., pp. 320. (S. ., XVIII.) 
233. ' nn•rging- Serie expr ing the Ratio betw en th Diameter au i 
th (; ircumf ren·ce of a Circl . · By Wn:,LIA.M FERREL. .A..pri1., 
1 71. 4t ., pp. 6. (S. ., XVIII.) 
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234. Questions Relative to the Food Fishes of th~ United States. By 
s. F. BAIRD. 1871. Svo., pp. 14. (M. c., x.) 
235. Instructions for Observations of Thq.nder Storms. By JOSEPH 
HENRY. 1871. 8vo., p. 1. (M. c., x.) 
236. Circular Relative to Heights. By JOSEPH HENRY. 1871. 8vo., 
pp. 2. (M. O., x.) 
237. Directions for constructing Lightning Rods. By JOSEPH HENRY. 
1871. 8vo., pp. 4. (M. C., x.) 
238. List of the Institutions, Libraries, Colleges, and other Establish-
ments in the United States in correspondence with the Smith-
sonian Institntion. By WILLIAM J. RHEES. July, 1872. 8vo., 
pp. 256. (M. C, x.) 
239. Observations on Terrestrial Magnetism, and on the Deviations of 
the Compasses of the United States Iron Clad 11fonctdnock dur. 
ing her cruise from Philadelphia to San Francisco, in 1865 and 
1866. By WILLIAM HARKNESS. 1872. 4to., pp. 226, 2 wood-
cuts. (S. C., xvnr.) 
240. Problems of Rotary Motion presented by the Gyroscope, The Pre-
cession of the Equinoxes, and The Pendulum. By J. G. BA.R-
N.A.RD. 1872. 4to., pp. 56, 6 wood-cuts. (S. C., XIX.) 
241. A Contribution to the History of the Fresh Water Algre of North 
America. By HORATIO 0. Woon, .Tr. 1872. 4to., pp. 272, 21 
plates of 340 figures. (S. C., xrx.) 
242. Lucernarire and their Allies. A. Memoir on the Anatomy and 
Physiology of Halic1ystns Auricula and other Lucernarian·s, with 
a Discussion of their Relations to other Acalephre, to Beroi<ls 
anJ Polypi. By H. J. CLARK. 1878. 4to., pp. 138, 11 plates 
of 149 figures. (S. C., xxn.) 
243. List of Foreign Correspondents of the Smithsonian Institution; 
corrected to J anuar.r, 1872. 1872. 8rn., pp. 66. (M. 0., x.) 
244. Annual Report of the Board of Regents of the Smithsonian Insti-
tution, for the year 1870. Forty-second Congress, .first session. 
Rouse of Representatives, Ex. Doc. No. 20. 1871. 8vo., pp. 
494, 28 wood-cuts. 
CO:NTENTS. 
HENRY, J. Secretary's reporb of operations. 
BOARD OF REGE:NTS. Proceedings of. 
List of meteorological stations and observers. 
Li8t of meteorological material contribntecl to Smithsonian Institution. 
HE:NRY, J. Eulogy on Alexauder Dallas Bache. 
BACHE, A. D. Lecture on Switzerland. 
HENRY, J. Ou a physical observatory. 
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ARAGO, F. The History of my Youth, an autobiogrnphy. 
ARAGO, F. Eulogy OU Herschel. 
Life and labors of Henry Gustavus Magnns. 
ANDERSON, M .. B. Life of Prof. Chester Dewe,v. 
TAYLOR, \V. B. Thoughts on the na,tnre and origin of force . 
Vox Lrnnw, J. Induction and deduction. 
HAUGHTON, S. Relation of food to work, aml its bearing on medical 
practice. 
REYXOLDS, J. E. Hydrogen as gas and as a metal. 
WrnEMAN, N. Identification of the artisan a,nd a,rtist. 
BABDTET, J . The diamond and other precions stoues. 
ETHXOLOGY: 
Grnns, G. On the language of the ahorigiua,1 Indians of America. 
vVILLIAMS, H. C. On antiquities in some of the Southern States. 
GARDXER, W. H. Ethnology of the Iuclians of the valley of the 
Red River of the North. 
FIXCK, H. Account of antiquities in the Stnte of Vera Cruz, Mexico. 
DuNXING, E. 0. Account of ant iquities in Tennessee. 
STEPilENSON, M. F. Account of ancient wounds iu Georgia. 
DAYTON, E. A. Explorations in Tennessee. 
HARWOOD, A. A. Account of the sarcoi>hagns in the National )In-
seum, now in charge of the Srn ithsouiau Iustitution . 
GRANT, E. M. Account of tho discovery of a stone image in Tennes-
see, now in possession of the ~mithsonian Iustitution. 
BLYDEN, E. D. On mixed races in Liberia. 
FQWLER, J. On shell-hea,ps. 
PEALE, T. R. Ou the uses of the brain and marrow of animals amou~ 
the Indians of North America. 
LYO~, S. S. Report of an exploration of :wcicut mounds in Union 
County, Ky. 
BARRA~DT, A. Sketch of ancient earthworks on the Upper l\Ii. onri. 
STELLE, J. P. A.cconnt of aboriginal ru :ns at Srtv:111n:1h, Tenn . 
STELLE, J. P. Account of aborig inal rnius in Hanlin County, Tenn. 
TERRESTRIAL PnYSICS: 
CA:\:IPBELL, J. V. The earthquake in Pcm, Angnst 13, 1 Gi;. 
PALi\IIERI, Professor. The e]ertro-magnetic 1-;eismogrnph. 
J OIINSON, vV. \V. Ou the di:itr ibntiou of forest trees in Montan :.>. 
Iaaho, and Washington. 
SARGE.N"T, \V. D. Influence of the aurora, on the telegraph. 
METEOROLOGY: 
Poi•lY, A. :New classification of cloucls. 
TAccruxr, P . On the evaporation observed• at Palermo, in kG;j an 
1863. 
ZA~·TEDESCIII, F. On tho clectricit,y of induction in the :trial . r, 
of the atmosphere, which, in the shape of a ring, smronntl a co 
that is resolving into rain, snow, or hail. 
PAL. 1mm, Profc:;sor. On the presence of electricity dnrinrr the fall f 
rain. 
ELLIOTT, R. '. Climate ()f Kansafl. 
Poitnrn, Commodore. Account of a hail-storm on the Ilosphorn · 
BA rn:, G. 11. Account of a lia.il-storm in Texas. 
245. 'll •ek Li.· of nblication of the !'mith. ouian Institution to Jul · 
71,, 1872. Svo., pp. 21. (}I. O., x.) 
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246 .. Smithsonian Contrilmtious to Knowledge. Vol. XVIII. 1872. 
4to., pp. 646, 10 wood-cuts, 5 plates, 3 charts. 
CONTENTS. 
SCHOTT, C. A. Tables of rain and snow. No. 222. 
STOCKWELL, J. N. Secular variations of the orbits of planets. No. 232. 
HARKNESS, W. Observations on terrestrial magnetism. No. 239. 
FERREL, \V. Converging series, expressing the ratio between the diameter 
and the circumference of a circle. No. 233. 
247. Arrangement of the Families of .iishes, or Classes Pisces, Mar-
sipobra·uchii, and Leptocardii. B_y THEODORE GILL. Novem-
ber, 1872. Svo., pp. 96. (M. 0., XI.) 
248. On the Geol~gy of Lower Louisi'ana and the Salt Deposit on Petite 
Anse Island. By EUGENE vV. HILGARD. June, 1872. 4to., 
pp. 38, 4 wood -cuts, 2 plates. (S. 0., xxrn.) 
249. Annual Heport of the Board of Regents of the Smithsonian Insti-
tution,.for the year 187L Forty-second Congress, first session. 
Senate Mis. Doc. No. 149. 1.873. Svo., pp. 473, 3 wood-cuts. 
C0NTElliTS. 
HENRY, J. Secretary's report of operations. 
BOARD OI<' REGENTS, Proceediugs of. 
List of meteorological stations and observers. 
Meteorological material contributed to Smithsonian Institution. 
Meteor;Jlogical articles received l>y the Institution and deposited in the 
Library of Congress. Auroras, earthquakes, etc. 
DODGE, N. S. Memoir of Sir Jobu Frederick William Herschel. 
AHAGO, 'M. Eulogy on Joseph Fourier. 
ODLI0'G, \V. Prof. Thomas Graham's scientific work. 
HELMHOLTZ, H. On the relation of the physical sciences to science in 
general. 
KoRNITUilER, G. A. Alternate generation and parthenogenesis in the ani-
mal l.ingdom. 
REICIIAHDT, '.V. Present state of our knowledge of cryptogamous plants. 
STOCKWELL, .J. N. Recent researches on the secular variations of the plan-
etary oruits. 
DE .Fo1msT, E. L. Methods of interpolation applicable to the graduation 
of irregn1ar series, such as tables of mortality. Part I. 
DE S,\Ussu1rn, H. Report on the .transactions of the Society of Physics 
and Natnn.1,l History of Geneva, from Ju1y, 1870, to June, 1871. 
Expedition toward the North Pole: 
HmmY, J.; H ILGARD, J. E.; NEWCO:\-rn, s.; BAIRD, s. 1•'.; MEEK, F. 
B. ; AGASSIZ, L. Scientific instructions to Captain Hall. 
ETHNOLOGY: 
CO?i1FOlff, A. J. Indian mounds near .Fort Wadsworth, Dak. 
BERTHOUD, E. L. Antiquities on the Cache la Poudre River, Weld 
County, Colorado Territory. 
LYON, \V. B. Antiquities in New Mexico. 
SPAINHO UR, J. M. Antiqnities in Lenoir County, N. C. 
McCo .. :NELL, E. M. Acconnt of the old Indian village, Kushkush-
kee, near New Castle, Pa. 
GROSSMANN, F. E. Pima Iiidian' oi Arizona. 
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ETHNOLOGY-Coutirmed. 
CROOK, G. Indian mode of making arrow-heads and obtaining fire. 
PETER, R. Ancient mound near Lexington, Ky. 
BROWN, D. Shell-heap in Georgia. 
SCHOTT, A. Remarks on ancient relic of Maya sculpture. 
MuCI-r, M. Ancient history of North America. 
R<EHRIG, F. L. 0. On the language of the Dakota or Sioux India 
METEOROLOGY, with notes by Professor Henry: 
LATIMER, G. Meteorology of Porto Rico. 
COLLINS, Colonel. Meteorology of .the Green River country . 
. LAMARCK, J. B. Distinction between tornadoes and tempests. 
MEEK, J. B. Account of a tornado which occurred in Spruce Creek 
Valley, Centre County, Pa. 
HENRY, J. Effect of the moon on the weather. 
KNIGHT, R. T.; HENRY J. Connection of gales of wind and appear-
ance of the aurora. 
HARRISON, W. Account of a storm in Butler County, Kans., June23 
1871. 
250. Smithsonian Miscellaneous Coll~ctions. Vol. x. 1873. 8rn., pp. 
913, 5 woou-cuts. 
CONTENTS. 
CARPENTER, P. P. Mollusks of Western North America. No. 252. 
GILL, 'l'. Arrangement of the fami ly of mollusks. No. 227. 
HENRY, J. Instructions for observations of thunder storms. No. 235. 
HENRY, J; Circular relative to heights. No. ~36. 
HENRY, J. Directions for constructing lightning rods. No. 237. 
HENRY, J. Qneries relative to tornadoes. No. mo. 
BAIRD, S. F. Questions relative to the food-fishes of the United tat~-
No. 234. 
BAIRD, S. F. Memoranda of inq_uiry relative to food-fishes. No. 231. 
RnEES, W. J. List of institutions, etc., in the United States in corrc pond-
ence with the Smithsonian Institution. No. 238. 
List of foreign correspondents of the Smithsonian Institution, for 1 i2. : , 
243. 
Check list of publications of the Smithsonian Institution, 1872. No. 24:i. 
251. Memoir of C. F. P. Von Martius. By C. RAU. 1871. 8vo. pp. 1:.. 
252. The mollusks of Western North America. By P. P. OARPE-'TER. 
December, 1872. 8vo., pp. 446, 4 wood-cuts. (M. O., x.) 
C0NTE:NTS. 
Supplementary report on the present state of our knowledge with r rr 
to the mollnsca of the west coast of North America. 
Review of Prof. C. B. Adams's "Catalogue of the bells of Panama.:· fro 
tbe type specimens. 
Diagno es of new forms of mollusks collected at Cape St. Luca:- Lo 
California. 
Contributions towards a monograph of the pandoridre. 
Diagno. cs of new forms of mollu ·ca from the Vancouver di trict. 
Dia!!llo · •s of new pecics and a new genus of mollu k , from th R i_ 
Mazatlan collection; with an account of additional specimen pr 
to th Blitish Museum. 
D scriptions of new srwcies a.nd varieties of chitonidm and acm:.eiu 
the I auama. collection of tho late Prof. C. B. Adams. 
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Diagnoses of new species of mollusks from the west tropical region of 
North America. 
Diagnoses of new forms of rnollusca from the west co:1st of North America, 
first collected b:v Col. E. Jewett. 
Diagnoses of new f'orms of mollusca, collected by Col. E. Jewett, on the 
west tropical shores of Notth America,. 
Diagnoses des mollusques nouveaux provenant de Californie et faisant 
partie du Musee de l'Institutwn Smithsonienne. 
On the pleistocene fossils collected by Col. E. Jewett, at Santa Ba,rbara, 
California; with descriptions of new species. 
253. Laud and Presh-water Shells of North America. Pad IV. Strepo-
matidIB (American Melanians). By GEORGE W. TRYON, Jr. 
December, 1873. 8vo., pp. 4~0, 871 wood-cuts. (M. C., xvi.) 
254. Synopsis of American Wasps. Solitary Wasps. By HENRY DE 
SAUSSURE. December, 1875. 8vo., pp. 430, 4 plates of 31 fig-
ures. (M. O., XIV.) 
255. The Constants of Nature. Part r. Specific Gravities, Boiling- and 
Melting Points; and Chemical Formulas. By FRANK WIG-
GLESWORTH CLARICE. December, 1873. 8vo., pp. 272. (!YI. o., 
XII.) 
256. Mouographs of the Diptera of North America. Part III. By H. 
LOEW. December, 1873. 8~10., pp. 381, 4 plates of 116 figures. 
(M. 0., XL) 
257. Systematic Index to List of Foreign Correspondents of the Smith-
sonian Institution. 1872. 8vo., pp. 30. (M. 0., x.) 
258. Bibliographical Index to North American Botany; or, Qitations of 
Authorities for all the recorded Indigenous and Naturalized 
Species of the Flora of North America; ,~ith a Chronological 
Arrangement of th~ Synonymy. Part I. Polypetalrn. By SE-
RENO Yv A'.I.'SON. March, 1878. Svo., pp. 484. (M. o., xv.) 
259. Explorations of the Aboriginal Remains of Tennessee. By JOSEPH 
JONES. October, 1876. 4to., pp. 181, 110 wood-cuts. (S. 0., 
xxn.) 
260. Regulations of the Smithsonian Institution. January, 1872. 8vo., 
pp. 41, 1 :wood-cut. 
261. Directions for Oolleeting and Preserving Insects. By A. S. 
PACKARD, Jr. 1873. 8vo., pp. 60, 55 wood-cuts. (M. O., XI.) 
262. An Investigation of the Orbit of Uranus, with General Tables 
of its Motion. By SIMON NEWCOMB. August, 1873. 4to., 
pp. 296. (S. C., XIX.) 
263. Oircular of Instructions to Observatories relati rn to Telegraphic 
A.nnouncements of Astronomical Discoveries. By JOSEPH 
HENRY. May, 1873. 8vo., pp. 4. ( M. o., XII.) 
264. New Species of North American Ooleoptera. Part IL By JOHN 
L. LE CON'l'E. 1873. 8vo., pp. 74. (pp. 160-240.) (M. 0., XI.) 
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265. Classification of the Coleoptera of North America. Part n.' By 
J OHN L . LE CONTE. June, 1873. Svo., pp. 72. tpp. 27!}-348.) 
(::\f. 0., XI. ) 
266. On the Structure of Cancerous Tumors and the mode in whicll .Ad-
jacent Parts are Invaded. TONER LECTURE No. I. Delirnred 
March 28, 1873. By J.J. WOODWARD. November, 1873. Svo., 
pp. 44. 5 wood-cuts. (M. 0., xv.) 
267. The Haidah Indians of (Jueen Charlotte's Islands, British Colum-
bia, with a brief description of their Carvings, Tattoo Designs, 
etc. By JAMES G. SWAN·. July, 1874. 4to., pp. 22, 7 plate 
of 24 figures. (S. O., xxr.) 
268. The Winds of the Globe; or, the Laws of Atmospheric Circulation 
over the Surface of the Earth. By JAMES HENRY COFFIN. 
The tables completed and maps drawn by S. J. Coffin, with a 
d iscussion and analysis of the tables and charts by Alexanclei-
. Wceikof. December, 1875. 4to., pp. 781, 4 woodLcuts, 26 plates 
of 221 figures. (S. O., xx.) 
269. The Sculptures of Santa Lucia Cosumalwhuapa, in Guatemala 
with an account of travels in Central America an<l on the We t-
ern Coast of South America. Ily. S. HABEL. 1878. 4to. pp. 
94, 8 plates of 25 figures. (S. C., xxrr.) 
270. Catalogue of the described Diptera of North America. By C. R. 
OSTEN SACKEN. 1878. Svo., pp. 324. (M. C., XVI.) 
271. Annual Report of the Boar<l of Regents of the Smithsonian In ti-
tution, for the year 1872. Forty-second Congress, third se ·ion 
House of Representatives, Mis. Doc. No. 107. 1873. 8vo., PP· 
456, 109 wood-cuts. 
CvN'fENTS. 
HENRY, J. Secretary's report of ope•:ations. 
BOARD OF REGEXTS. Proceedings of. 
List of meteorologica,l stations an<l. observers. 
HENRY, J. Notes rela tive to George Catlin. 
Report of Committee of Regents on Corcoran Art Gallery . 
.AGASSIZ, L. Narrative of the Hassler expedition . 
BACITE, A. D. Bequest to National Aca<l.emy of Sciences. 
CORCORAN, w. w. Deed of gift of Art Ga,llery. 
To .. -ER, J. l\I. Deed of foundation of Toner l ctnr s. 
TYNDALL, J. 'rrnst fund for the promotion of science in the lTuited tate · 
llA:\ULTO .. ·, J. Bequest of $1,000 to Smith onian Institution. 
HE. RY, J. Circnlar sent with specimens presented. 
ARAGO, L Eulogy on Amp· re. 
FI CHER, 1''. , 'cientific labors of Edwanl Lartet. 
PEAn DY, A. P. 'ci ·utific education of rn ccha.nic. and a.rti ' ans. 
~ 'ER, A.. rganic bases. 
Ku,rzr ·. l'Y, Prof. .i: itrogPn bo<lies of lllocleru chcmi tr'. 
~ LI-, T • ·, T. ,'cheme for the qualitative determination of ub. tanc 
tb • blow-pip .. 
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Biow-pipe apparatus of Hawkins and Wale. 
SUESS, E. Boundary line between geology and history. 
BREZINA, A. Explanation of the principles of crystallography and crys-
tallppbysics. 
vV<EIK0FF, A. Meteorology in Russia. 
DONATI, G. B. Phenomena in telegraphic lines during the aurora borea1is. 
ETHNOLOGY: -
BROCA, P. The Troglodytes, or cave-dwellers, of the valley of tbe 
Vezere. 
RAU, C. Ancient aboriginal trade in North America. 
RAU, C. North American stone implements. 
BRUFF, J. G. Indian engravings on the face of rocks along Green 
River Va.Hey in the Sierra Nevadas. 
LEE, J .C. Y. Ancient ruin in Arizona. 
BARRANDT, A. Haystack mound, Lincoln County, Dak. 
BREED, E. E. Earthworks in Wisconsin. 
DEAN, C. K. Mound in Wisconsin. 
\.VARNER, J. Big elephant mound in Grant County, "\Vis. 
CUTTS, J. B. Ancient relics in northwestern Iowa. 
PERRINJ~, T. M. Mounds near Anna, Union County, Ill. 
PETER, R. Ancient mounds in Kentucky. 
STEPRE:XSON, M. I<""'. Mounds in Bartow County, Ga. 
McKrnLEY, \V. Mounds in McIntosh anrl Early Counties, Ga. 
HOTCilKISS, T. P. Indian remains in Caddo Parish, La~ 
LOCKETT, S. H. Mounds in Louisiana. 
PEALE, T. R. Prehistoric remains in vicinity of city of Washington, 
D.C. 
DEVEREUX, J. II. Catalogue of cabinet of Indian relics presented to 
Smithsonian Institution. 
DEVEREUX, J. H. Ancient pottery from Phillips County, Ark. 
KIPP, J. On the accuracy of Catlin's account of the Mandan ceremo-
nies. 
272. Smithsonian Contributions to Knowledge. Vol. xrx. 1874. 4to., 
pp. 640, 6 wood-cuts, 21 plates. 
CONTENTS. 
BARNARD, J. G. Problems of rotary motion . No. 240. 
WOOD, H. C. Fresh-water algm of North America. No. 241. 
NEWCOMB, S. Orbit of Uranus. No. 262. 
273. Smithsoniau Miscellaneous Collections. Vol. xr. 1874. 8vo., pp. 
700, 55 wood-cuts, 4 plates. 
C0:NTENTS. 
GI LL, T. Arrangement of the families of mammals. No. 230. 
GILL, 'l'. Arrangement of 'the families of fishes. No. 247. 
LOEW, II. Monograph of the cliptera of North America. Part III. No. 
256. 
PACKAirn, A. S. Directions for collecting and preserving insects. No. 261. 
LE CO.NTE, J. L. Ne~ species of North America coleoptera., Part 11. No. 
264. 
LE CONTE, J. L. Classification of North America coleoptera.. Part II. 
No. 265. 
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274. Smithsonian Miscellaneous Collections. Vol. xn. 1874. 8vo. 
pp. 767, 86 wood-cuts. 
CONTENTS. 
BAIRD, S. F. Review of American birds. Part I. No.181. 
CLARKE, F. W. The constants of nature. Part I. Specific gravitie . ./o. 
255. 
HENRY, J. Circular on Telegraphic announcements of astronomical <li -
coveries. No. 263. 
275. Annual Report of the Board of Regents of the Smithsonian Insti-
tution, for the year 1873. Forty-third Congress, first session. 
Senate Mis. Doc. No. 130. 187 4. 8vo., pp. 452, 33 wood-cut·. 
CONTENTS. 
HENRY, J. Secretary's report of operations. 
BOARD OF REGENTS. Proceedings of. 
B.ipRD, S. F. Repo~t on Museum and exchanges. 
ENDLICH, F. M. List of minerals in tbe National Museum. 
Classified record of monthly meteorological reports preserveu in the Smith-
sonian Institution. 
Classified list of meteorological pul>Iications, and meteorological article 
in periodicals deposited in Library of Congress in 1873. 
GARFIELD, J. A. Biographical notice of S. P. Cbase alH1 L. Agassiz. 
HAMLl~, H. Biographical notice of S. P. Chase. 
PARKER, P. Biographical notice of L. Agassiz. 
HAMILTON, J. Bequest deposited iu United States Treasury. 
DODGE1 N. S. Memoir of Charles Babbage. 
HENRY, J. On the "Moon-Hoax ." 
BABBAGE, C. Extracts from writings of. 
STEBllINS, R. P. Memoir of Louis Agassiz. 
GRAY, A. Memior of John Torrey. 
STEVEKS, J. A. Memoir of George Gibbs. 
DALTON, J. C. Origin and propagation of disease. 
llu:LMIIO,LTZ, H.; MAXWELL, J.C. Later views of the connection of d 
tricity and magnetism. 
GOULD, B. A. Account of the astronomical observatory at Cordoba, Arrrcu-
tine Republic. 
MAILLY, E. Estimate of the population of the world. 
MORIN, A. Warming and ventilating 1.Htildings. Part 1. 
DE FOREST, E. L. Additions to a memoir on methods of interpolat ion. 
Part II. 
ETHNOLOG1'.: 
ScnuMACIIER, P. Remarks on the Kjokken-Mo<lclings on the north-
west coast of America. 
Bmm:XI)T
1 
C. II. On a grammar an<l dictionary of the Carih or r ri 
language. with some account of tho people by whom it i P k • 
GILL. IAN, H. Tho mound-lrnilders a11<l platycnemism in ~lichi~ 
MA. ON, 0. T. Th' Leipsic "Mu eum of Etlmolog~·." 
P1mn1. E, T. M. Antiquities of nion Conuty, Ill. 
J'ATTo.·, A. Anti,p1ities of Knox County, Ind., anclL~w1cnrt on 
Ill. 
Mi cell an ous Corr ·.·pon<l ·nee: 
ALL, \V. II. Exploration· on the we. tern coast of ... Torth Am ri 
P11:n o. ·, W. l\I. Discov ry of a large met orit in )fcxico. 
BH ·.·err, P. P. n th habits of the beav r. 
JY.vo. · , W . , '. 11 < nationallibrary. 
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PRIZE QUESTIONS OF SCIENTIFIC 80CIETIES : 
Society for the Encouragement of Science, Literature, and Art, Dun-
kirk, Frauce. 
Society of Science, Art, an<l Literature of Hainaut, Mons, Belgium. 
Roya] Institute for the Encouragement of the Natural, Economical, 
and Technological Sciences, Naples, Italy. ' 
Royal Aca<lemy of Science: Literature, and the Fine Arts, Brussels, 
Belgium. 
Society of Sciences of Haarlem, Holland. 
276. The Constants of Nature. Part II. A Table of Specific Beats for 
Solids and Liquids. By FRANK W. CLARKE. April, 187G. 
Svo., pp. 58. (M. 0., XIV.) 
277. Tables, Distribution., and Variations of the Atmospheric Tempera -
ture in the United States and some adjacent parts of America. 
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1875. 8vo., pp. 61. (M. C., xm.) (Bulletin of the National Mu-
seum, No. 2.) 
294. Contributions to the Natural History of Kerguelen Island, made 
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CO~TENTS. 
HENRY, .J. Secretary's report of operations. 
BOARD OF REGENTP, Proceedings of 
BAIRD, S. F. Report on Muscllm and explorations. 
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302. Subcutaneous Surgery, its Principles, and its recent Extension in 
Practice. TONER LECTURE No. vr. Delivered September 13. 
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(Bulletin of the 1'.'ational Jlfuse11111, No. 8.) 
305. Contributions to North American .Ichthyology. Basecl primarily 
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National llfusenm, No. 0.) 
306. Contributions to North American Ichthyology. Based primarily 
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Richard Rush, and others relative to the bequei;,t of Smithson. 
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Decroc of Chancery Court awar<ling bequest to the United State!'.!. 
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RusH, R. Accounts of 
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SMITHSON, .r. Re8iduary legacy· of 
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HEXRY, J. Digest of act of Congress io establi8h the Smith ooian Iu · 
tution. 
ADAMS, J. Q. Extracts from M moirs of, relative to Smithson beque t. 
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sonian Institution. 
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W.W.; Totten, J. G.; Turner, W. W.; Wilso11, H.; Wurde-
man, G. 
AGASSIZ, L. Narrative of expedition through Straits of Magelfa,n to Cali-
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etc., U:!46 to 1877. 
Appropriations from National Treasury by Congres'3 for Smithsenian In-
stitution and National Museum, 1846 to 1876. 
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List of first Board of Regents. · 
Obituary notice of Smithson, March, 1830. 
DUTENS, L. Account of the First Duke of Nol'thnmberlan<l. 
Notice of the First Duke in The Gentleman's Magazine, 1786. 
Coffin-plate inscriptio1.'l. of H.::gh Smithson. 
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Savannah Bank. 
On the occurrence of Stichams punctalus (.Fabr.) Kroyer, at St. )ficbae" 
Alaska. 
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Po sil mollu k8 from later tertiaries of California . 
.. :ot on ahclls from Costa Rica kitchenmidden, coll cted l>y Dr,. Flin 
and Bran ford. 
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DALL, W. H.-Continucd. 
D istribution of Californian tertiary fossils. 
Descriptions of new species of shells from California in the collections 
of the National Museum. 
Report on t-he limpets and chitons of the Alaskan and Arctic regions, 
descriptions of genera and species believed to be new. 
EDWARDS, V. N. On the occurrence of the Oceanic Bonito, Orcynus pelarnys 
(Linne) Poey, in Vineyard Sound, Massachusetts. 
GrLL1 T. Synopsis of the pediculate :fishes of the E~stern Coast of Ex:-
ti'atropical North America. 
Note on the Antennariidw. 
On the proper specific name of the common pelagic autennariid Ptcro-
phryne. 
Note on the Geratiidre. 
Note on the Maltheidm. 
GOODE, G, B. The Glupea tyrannus of Latrobe. 
The occurrence of Belone latimanus in Buzzard's Bay, Massachusetts. 
The voices of Crustaceans. 
A revision 0f the American species of the genus Brevoortia, with a de-
scription of a new species from the Gulf of Mexico. 
The occurrence of Hippocarnpus antiquorum, or an allied form 1 on St> 
George's Banks. 
The occurrence of the Canada porcupine in West Virginia. 
On two fishes from the Bermudas mistakenly described as new by Dr. 
Gunther. 
GOODE, G. B.; BEAN, T. H . The Craig :flounder of Europe, Glyptocephalus 
cynoglo8s·us, on the coast of North America. 
The Oceanic Bonito on the coast of the United .States. 
Description of CaulolatUus rnicrops, a new ·species of fish from the GnV 
coast of Florida. 
On a new serranoid fish, Epinephelus Drummond-Hayi, from the Bermudas 
and Florida.. 
Descriptions of two new species of :fishes, Luf:janu,s Blackfordii and 
Lutjanus stearnsii, from the Coast of Florida. 
A note upon the Black Grouper (Epinephelus nigritus (Holbrook) Gill) 
of the so·nthern coast. 
Descriptions of two gadoid fishes, Phycis Chesteri and Haloporph!Jrus 
viola, from the deep-sea fauna of the Northwestern Atlantic. 
Description of A1·gentina syrtensium, a new deep-sea fish from Sable 
Island Bank. 
The i<lentity of Rhinonemus ca·udacuta, (Storer) Gill with Gad-us c-i1nbrius 
Linn. 
Note on J>latessa jcl'ru.ginea D. H. Storer, and Platessa rostrata H. R. 
Storer. 
On the jdentiLy of Brosmius bro-~11ie americanus Gill, with Brosmius 
brosmc (Mi.iller) White. 
JACKSON, J. 13. S. Arsenic acid for protecting a.natomical preparations 
from insects. 
JEFFERSON, .r. P. On r,he mortality 0£ fishes in the Gulf of Mexico in 
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JEFFERSON, J.P.; PORTER, J. Y.; MOORE, T. On the destruction of fish 
:in the vicinity of the Tortugas during the months of Septernuer 
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Jo1wAx, D. S. Notes on a collection of fi~hes from Clackamas River, 
Oregon. 
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JORD~"!", D. S.; GILBERT, C. H. Notes on the fishes of Beaufort Harbor, 
North Carolina. 
LAWRENCE, G. N. Catalogue of the birds of Dominica,, from collection 
made for the Smithsonian Institution, by J<'redcrick A. Ober, to-
gether wHh his notes and observations. 
Catalogue of the birds of St. Vincent, from collections made by Fred. 
A. Ober, under the directions of the Smithsonian Institution, with 
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Catalogue of the birds of Antigua and Barbuda, from collections made 
for the Smithsonian Institution, by Fred. A. Ober, with his ob-
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Catalogue of the birds of Grenada, from a co11ection made by Fred. A. 
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Catalogue of the birds <w1lected in Martinique, by Fred. A. Ober for 
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Catalogue of a collection of birds obtained in Guadeloupe for the 
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A general catalogue of the birds noted from the islands of the Les er 
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LUPTON, N. T. On tha breeding habits of the sea-catfish (Ar-iopsis rnilberti ! ) 
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PoxY, F. Notes on the American species of the genus Cybiurn. 
PRATT, R. H. Catalogue of casts taken by Clark Mills of the heads of 
sixty-four Indian prisoners of various western tribes, and held at 
Fort Marion, Saint Augustine, Fla., in charge of R.H. Pratt. 
RIDGWAY, R. On a new bumming bird (Atthis Ellioti) from Guatemala. 
A review of the American species of the genus Scops, Savigny. 
Descriptions of several new species and geographical races of bird 
contained in the collecti0n of the United States National Museum· 
Descri_:etion of two new species of birds from Costa Rica, and notes on 
other rare species from that country. 
Descriptions of new species and races of American birds, including a. 
synopsis of the genus Tyranniis, Cuvier. 
STEARNS, S. A note on the Gulf menhaden, Brevoortie patr01ms, Goode. 
STEINDACHNER, F. Note 011 Pe}·cajlavescens. 
WIL:\IOT, S. Notes on tho western gizzard shad, Dorosoma cepedianum 
heterurum (Raf.) Jordan. 
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£ otes on collection of fishes from eastern Georgia.. 
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Description of a new species of Amiuru.~ (A. ponde.rosus) from tl.ie Mis-
sissippi River. 
Description of two spf.cies of fishes collected by Prof. A. Duges in 
Central Mexico. 
Descriptions of some genera and species of Alaskan fishes. 
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species of cmpidonaces. 
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new f)pecies. 
Description of a new species of amber fish (Seriola stearnsii) obtained 
near Pensacola, Fla., by Mr. Silas Stearns. 
GOODE, G. B.; BEAN, T. H. Description of A.lepocephalus bairdii, a new 
species of :fish from the deep-sea fauna of the western Atlantic. 
Description of a species of Lycodes (L. paxillus), obtained by· the U. S. 
Fisn Commission. 
Description of a new species of Liparis (L. ranula), obtained by the U. 
S. Fish Commission off Halifax, Nova Scotia. 
Catalogue of a collection of :fishes sent from Pensacola, Fla., and vipin-
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Description .of a new ge1rns and species of fish, Lopholatilus chamceleon-
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On tho occurrence of Lycodes 'i:ahlii, Reinhardt, on La Have and Grand 
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Catalogue of a co11oct.ion of fishes obtained in the Gulf of Mexico by 
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SMITH, S. I. Occurrence of Chelura tereb,·ans, a crustacean destructive to the 
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r"'"otice of a new species of tho Willemmsia group of crustacea (recent 
Eryonlidce). 
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By THEODORE GILL. 1881. 8vo., pp. 62. 
432. Record of Recent Progress in Science, 1880. Anthropology. By 
C'11IS T. MASON. 1881. 8vo., pp. 51. 
433. Report of a visit to the Luray Cavern, in Page County, Va., uuder 
the auspices of the Smithsonian Institution, July 13 and 1-1 
1880. 1881. 8vo., pp. 12, 6 wood-cuts. 
434. Report of the National Museum Building Commission and of the 
Architects for 1880. 1881. 8vo., pp. 12. 
435. Discussion of the Barometric Observations of E. S. ·snell. By F. 
H. LOUD. 1881. 8vo., pp. 23, 7 wood-cuts. 
436. List of Periodicals received by the Smithsonian Institution. 
1881. 8vo., pp. 9. 
437. Check-list of Publications of the Smithsonian Institution to Decem-
ber, 1881. 1881. 8vo., pp. 22. 
438. Reports of Astronomical Observatories for 1880. By E. S. HOLDE: 
and GEORGE H. BOEHMER. 1881. 8vo., pp. 128. 
439. Warming and Ventilating Occupied Bnildings. By ARTHUR 
MORIN. Translated for the Smithsonian Iustitution by Clarence 
B. Young. 1882. 8vo., pp. 92, 32 woo<l-etlls. 
440. Articles on Anthropological Subjects contributed to the Annual 
Reports of the Smithsonian Institution frorrl 1863 to 1877. By 
CHARLES RAU. 1882. 8vo., pp. 180, 53 wood-cuts. 
CONTENTS, 
RAu, C., Preface by. (F~bruary, 1882.) 
BAEGERT, J. .Account of the aboriginal inhabitants of the Californian 
peninsula. Translated and arranged for the Smithsonian by Charle 
Rau. From Smithsonian Report for 1863-'64. No. 361. 
.Agricultural implements of the North .American stone period. From Re-
port for 1863 . 
.A.l'ti:ficial shell deposits in New Jersey. From Report for 1864. No. 36'2. 
Indian pottery. From Repo1·t for 1866. No. 368.' 
Drilling in stone without metal. }'rom Report for 1868. No. 372. 
Deposit of agricultural flint implement·, in southern Illinois. From Rep rt 
for 1868. No. 370. 
Memoir of C. F. P. Vo.0: Martins. FJ:Om Report for 1869. No. 251. 
.Ancient aboriginal trade in North America. From Report for 1 72. _-o. 
3 5. 
North Am~rican stone implements. From Report for 1872. No. r2. 
Rol\rnn, F. F. Prehistoric antiquities of Hungary. Translated by Char 
Rau. From Report for 1876. No. 392. 
Stock in trade of an aboriginal lapidary. From Report for 1 77. To. -
Observations on a gold ornament from a mound in l<'lorida. From R 
for 1877. No. 403. 
441 Th C n. tants of Nature. Part v. A Recalculation of the 
\ •ight · By 1 .RANK WIGGLESWOR'.l'H CLARKE. 1 2. 
pp. J03. 
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442. Auuual Report of the Board of Hegents of the Smithsonian Insti 
tutiou, for the year 1880. Forty-sixth Congress, third session, 
Senate Mis. Doc. No. 31. 1881. 8vo., pp. 782, 13 wood-cuts. 
CONTENTS. 
BAIRD, S. F. Secretary's report of operations. 
List of periodi cals received by the Institution. 
Rules for the examination of specimens submitted to the Institution. 
TAYLOR, F. W. Report of the chemist. 
Additions to the collections of the National Museum. 
Additions to Museum by the Berlin International Fisheries Exhibition. 
STEVENSON, J. Report of explorations in New Mexico and Arizona. 
Receipts and distribution of specimens. 
GOODE, G. B. The first decade of the U. S. Fish Commission. 
Report of the Executive Committee on the Henry Statue. 
Report of the Executive Committee for 1880. 
BOARD OF REGENTS, Proceedings of. . 
Report of the National .Museum Building Commission for 1880. 
Report of the Superintending Architects of the Museum Building. 
RECORD OF RECENT SCIENTIFIC PROGRESS· 
BAIRD, S. F. Introduction. 
HOLDEN, E. S. Astronomy. 
HAWES, G. W. Geology. 
BARKER, G. F. Physics. 
BARKER, G. F. Chemistry. 
HA WES, G. W. Mineralogy. 
FARLOW, W. G. Botany. 
GILL, T. Zoology. 
M..i\.SON1 0. T. Anthropology. 
MASON, 0. T. Bibliography of anthropology. 
MASON, 0. T. Abstracts of anthropological correspondence. 
MASON, 0. T. Report on Luray Cavern .. 
Louo, F. H. Discussion of Professor Snell's barometric observations. 
HENRY, J. Investigation of illuminating materials. 
HOLDEN, E. S. ; HASTINGS, C. S. Synopsis of the scientific writings of 
William Herschel. 
HOLDEN, E. S. ; B<EI-IMER, _G. H. Reports of astronomical observatories. 
443. Results of Meteorological Observations made at Providence, R. I., 
extending over a period of forty-five years, from December, 1831, 
to December, 1876. By ALEXIS CASWELL. 1882. 4to., pp. 40. 
444. Gnide to the Flora of Washington · and Vicinity. By LESTER F. 
WARD. 1881. 8vo., pp. 265. One map. (Bulletin of the National 
Museum, No. 22.) 
445. 'Plan of Organization and Regulations of the U. S. National Mu-
seum. By G. BROWN GOODE. 1882. 8vo., pp. 58. Two 
wood-cuts. (Circular of U.S. National Museum, No. l.) 
446. Circular addressed to Friends of the Museum. By SPENCER F. 
BAIRD. 1882. 8vo., pp. 2. ( Circular of U. S. National Museum 
No.2.) 
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447. Circular in reference to Petroleum Collections. By SPENCER F. 
BAIRD. 1882. 8vo., pp. 4. ( Oircitlar of U.S. National .ilfuseum 
No. 3.) 
448. Circular concerning the Department of Insects. By SPENCER F. 
BAIRD. 1882. Svo.,pp.2. (Circu.larof U.S. NationaLJiuseum, 
No. 4.) 
449. Establishment ·and C fficers of the Smithsonian Institutio11 and Sa-
ti9nal Museum, January I, 1882. 1882. 8vo., pp. 2. (Circular 
of U. S. National Jfiiseum, No. 5. ) 
450. Classification and arrangement of the Materia Me,1ica Collection. 
B_y JAMES M. FLINT. 1882. Sm., pp. 2. ( Circular of u. s. 
National Museum, No. 6.) 
451. .A Classification of the Forms in which Drugs and Medicines appear, 
and are administered. By JAMES M. FLINT. 1882. 8vo., pp. 
8. ( Circular of U. S. National Jlfuseitm , No. 7.) 
452. Memoranda for Collectors of Drugs for the l\Iateria l\Iedica Section 
of the National Museum. By JAMES M. FLIN'.l'. 18S2. Sm.. 
pp. 2. (Circular of U.S. National 1lluseum, No. 8.) 
453. Circular in reference to the Building-Stone Collection . By SPENCER 
F. BAIRD. 1882. 8vo., pp. 6. ( Circular of U.S. ~l\'ational Mu-
seum, No. D.) 
454. Two letters on the work of tbe National Museum. By BARNET 
PHlLLIPS. 1882. 8vo., pp. 10. ( Circular of U. S. Nationai 
Museum, No. 10.) 
455 . .A Provisional Classification of the Fooct Collections. By G. BRO~ 
GOODE. 1882. 8vo., pp. 18. ( Circular of U. S. National .Mu-
seum, No . ll.) 
456. Classification of the Collections of the U. S. National Museum to 
illustrate the Art of Taxidermy. By W . T. HORNADAY. 1 :.. 
8vo., pp. 2. ( Circular of U.S. National Jlluseu rn, No. 12.) 
457. Outline of a Scheme of Classification for tlle Collection. in the ~. 
S. National Museum. Dy G. BROWN GooDE. 1882. 8rn.: PP· 
4. ( Circular of U. S. National JJfusemn, No. 13.) 
458. Circular requesting material for the Library of the U. S . ........ ationa 
Mu enm. Dy SPE Tc1m F. BAIRD. 1882. Sm., pp. 4. (Gire -
lar of U. S. National Jlluseum No. 14.) 
459. Th Organization and (>l~jects of the U . S. Nationnl i\Iu ·cum. By 
G. BROW,. OODE. 1882. Sm., pp. 4. (Circular of u. '. 1t· -
tional Jfoseum Ko. l 5.
1 
460. Dire ·tion' for Collecting and Pre erviug Plant·. By LE 'TER 
\V AUD. 18 2. "°·: pp. 32. 
481. Ch · ·k-Li:t. lora of Washington aucl Vicinity. By LESTER 
\V AIW. 1 ~. v ., pp. 62. 
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462. Catalogue of Old World Birds in the U.S. National Museum. By 
ROBERT Rmmv AY. 1882. 8vo., lW• 20. 
463. Bibliography of the Fishes of the Pacific Coast of the United States, 
to the end of 1879. By THEODORE GILL. 1882. 8vo., pp. 77. 
(M. 0., xxm.) (Bulletin of National Museum No. 11.) 
464. Directions for Collecting aud Presening Fish. By TARLETON H. 
BEAN. 1881. 8vo., pp. 6. 
465. List of Marine Invertebrates, mainly from the New England Coast, 
distributed by the U. S. National Museum. Series rr. By 
RICHARD RATHBUN. 1881. Svo., pp. 6. 
466. Directory of Officers, Collaborators, Employes, etc., of the Smith-
sonian Institu.tion, National Museum, Geological Survey, Bureau 
of Ethnology, and Fish Uommissiou. 1882. 8vo., pp. 8. 
4.67. Proceedings of the U.S. National Museum for 1881. Vol. IV. 1882. 
8vo., pp. 600, 13 cuts, 2 plates. (M. C., xxn.) 
CONTEXTS. 
BAIRD, S. F. Notes on certain a borigioal shell mounds on foe coast of 
New Bruu!'lwick and of New England. 
BEAN, T. H. Descriptions of new Rpecies of fishes ( C'ranirlea marginata, 
Potamocottus Bendiei-) and of Myctophum cre11ula1'e J. and G. 
Notes on so111e fishes from Hudson's Bay. 
Descriptions of new fishes from Alaska and Siberfa. 
Directions for collecting and preserving fish. 
A preliminary catalogue of the fishes of Alaskan and adjacent waters. 
A partial bibliography_ of the :fishes of the Pacific coast of the United 
States and of !\..laska, for the year U:80. 
Notes on a collection of fishes made by Capt. Henry E. Nichols, U. S. 
Navy, in Bl'itish Co1nmbia and Southern Alaska, with descriptions 
ofne,v species and a new genns (Delolepis). 
See also under Goode and Bean. 
BENDmE, C. Notes on Salmonidai of the npper Columbia. 
BOYD, C. H. Remains of the walrns (1) in Maine. 
CARLIN, W. E. Ouservations of Siredon lichenoides. 
DALL, W. H. On the genera of chitons. 
On certain limpets and chitons from the deep waters off the eastern 
coast of tbe United States. 
ENDLICH, F. M. Au analysis of water destructive to :fish in the Gulf of 
Mexico. 
FARLOW, W. G. Report on the contents of two bottles of water from the 
Gulf of Mexico, forwarded by the Smithsonian Institution. 
GILBERT, C. H. See under Jordan and Gilbert. 
GILL, T. Note on the Latiloid genera. 
GLAZIER, W. C. W. On the destruction of fish by polluted waters in the 
Gulf of Mexico. 
GOODE, G. B. The Taxonomic relations and geographical distribution of 
the members of the swordfish family (Xiphiidre). 
GOOD!];, G. B.; BEAN, T. H. Description of a new species of fish, Apogon 
pandionis, from the deep water off the month of Chesapeake Bay. 
Benthodesmus, a new genus of deep-sea fishes, allied to Lepidopus. 
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HAWES, G. W. On the. mineralogical composition of the normal mesozoic 
diabase upon the Atlantic border. 
On the determination of feldspar in thin sections of rocks. 
INGERSOLL, E. On the fish mortality in the Gulf of Mexico. 
JAPANESE LEGATION, Washington. Catalogue of a collection of Japanese 
cotton fiber presented to the U. S. National Museum by the Govern-
ment of Japan, together with the amount of the annual crop of Japan 
and the price of cotton. 
JOHNSON, S. H. Notes on the mortality among fishes of the Gulf of 
Mexico. 
JORDAN, D. S.; JouY, P. L. Check-list of duplicates of fishes from the 
Pacific coast of North America, distributed by the Smithsonian Insti-
tution in behalf of the U. S. National Museum, 1881. 
JORDAN, D. S.; GILRERT, C.H. Notes on the fishes of the Pacific coast of 
the United States. 
Description of Sebastichthys rnystinus. 
Description of a new species of Ptychocltilus (Ptychochilus Harfordi) 
from Sacramento River. 
Note on Raia inornata. 
Notes on a collection of fishes, made by Lieut. Henry E. Nichols, U. . 
Navy, on the west coast of Mexico, with descriptions of new 
species. 
List of fishes collected by Lieut. Henry E. Nichols, U. S. Navy, in the 
Gulf of California and on the west coast of Lower California, with 
descriptions of four new species. 
Descriptions of thirty-three new species of fishes from Mazatlan, 
Mexico. 
Description of a new species of Pornadasys from Mazatlan, with a key 
to tB.e species known to inhabit the Pacific coasts of tropical 
America. 
Description of a new species of Xenichthys (Xenichthys xenurus ) from 
the west coast of Central Amerrtla. 
Descriptions of five new species of fishes from Mazatlan, Mexico. 
JouY, P . L. Description of a new species of Squalius (Squaliu3 alicice) from 
Utah Lake. 
LAWRENCE, G. N. Description of a new sub-species uf Loxigilla from the 
iRlan<l of St. Christopher, West Indies. 
LOCKINGTON, W . N. Description of a new genus and species of Cottidre. 
LUGGER, 0. The occurrence of the Canada porcupine in Maryland. 
McKAY, C. L. A review of the genera and species of the family Centrarch-
idre, with a description of one new bpecies. 
Moo1rn, M. A. Fish mortality in the Gulf of Mexico. 
Prnz, A. Methods of making and preserving plaster casts. 
PLATEAU, F. The rapid preparation of large ruyolog1cal specimen . 
PORTER, J. Y. On the destruction of fish by poisonous water in the G 
of Mexico. 
RATIIBUN, R. List of marine invertebrates, mainly from the New EoPlan 
coast, distributed by the U.S. National Museum. ( erie II.) 
List of marine invertebrates from the New England coa t, di trilm 
by the U. . National Museum. (Series III.) 
RAU, C. Li t of anthropological publication1:1 by. 
RII.>GWAY, R. Ou a duck new to the North Am rican fauna. 
n ma::ilia Yucatanensis,Cabot, and .A. cervi11ive11tris, Goul<l. 
A revi w of the genus Centiirus, Swainson. 
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RIDGWAY, R.-Continued. 
List of species of Middle and South American birds not contained in 
the U.S. National Museum. 
List of ·special desiderata among North American birds. 
Catalogue of Old World birds in the U.S. National Museum. 
Notes 011 some Costa Rican birds. , 
Description of a n~w :fly-catcher, and a supposed new petrel, from the 
Sand wicb Islands. 
Description of a new owl from Porto Rico. 
Descriptions of two new thrushes from the United States. 
On two recent additions to the North American bird fauna, oy L. 
Belding. 
RYDER, J. A. On Semper's method of making dry preparations. 
SHUFELDT, R. W. Remarks npon the osteology of Opheosaurus ventralis. 
SMITH, R. Description of a new Gobioid fish ( Otlwnops eos), from San 
Diego, Cal. 
Description of a new species of Gobiesox ( Gobiesox rhessodon), from 
San Diego1 Cal. 
SMITH} S. B. On the Chinook narpes of the sa1mon in the Columbia River. 
STEJNEGER, L. Description of two new races of Myadestes obscurus, Lafr. 
TRANSLATION. Metallic castings of delicate natural objects. 
TRUE, F. W. On the North American land tortoises of the genus Xerobates. 
On the rare rodent Crfoetodipus par'lfits (Baird) Coues. 
WARD, L. l!,. Catalogue of a collection of Japanese woods presented to 
the U.S. National Museum by the University of Tokio, Japan. 
WHITE, C. A. On certain cretaceous fossils from Arkansas and Colorado. 
ANONYMOUS. The comparative action of dry heat and sulphurous acid 
upon putrefactive bacteria. 
APPENDIX-Cfrculars of the U. S. National Museum, 
No. 1. Plan of orgauization and regulations of the Museum. 
No. 2. Circular addressed to the friends of the Museum. 
No. 3. Circular in l'eference to petroleum collections. 
No. 4. Circular concerning the department of insects. 
No. 5. Establishment and officers of the Smithsonian Institution and Museum. 
No. 6. Classification and anangement of the matrria medica collection. 
No. 7. A classification of the fonns in which drugs and medicines appear and are au.ministered. 
No. 8. Memoranda of collectors of drugs for the materia medica section of the National Museum. 
No. !l. Circular in reference to tl10 building-stone collection. 
No. 10. Two letters on the work of the National Museum. 
No. 11. A provisional classification of the food collections. 
No. 12. Classification. of the collections to illustrate the art of taxidl'rmy. 
No. 13. Outline of a scheme of Museum classification. 
No. 14. Circular requesting material for the library of the Museum. 
No. 15. The or~anization and objects of the National Museum. 
No. 16. Plans for the insta11ation of collections. 
No. 17. Contributions and their acknowledgment. 
No. 18. List of publications of tho United States National Museum. 
468. Smithsonian Miscellaneous Collections. Vol. xxu. 1882. 8vo., 
pp. 1200, cuts 18, plates 4. 
CO:N'TENTS. 
Proceedings of the U.S. National Museum. Vol. rrr. 1880. No. 425. 
Proceedings of the U.S. National Museum. Vol. 1v. 1881. No. 467. 
469. List of Foreign Correspondents ·of the, Smithsonian Institution. 
Corrected to January, 1882. 1882. 8vo., pp. 174. 
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470. Nomenclator Zoologicus. An Alphabetical List of all Generic 
Names that have been employed by Naturalists for Recent and 
Fossil .Animals from the earliest times to the close of the year 
1879. In two parts. List of Generic Names employed in Zoology 
and Paleontology to the close of the year 1879, chiefly supple-
mental to those catalogued by Agassiz and Marschall, or in-
dexed in the Zoological Record. By SAMUEL H. SCUDDER. 
1882 and 1884. 8vo, pp. 740. Bulletin of the National 1lfusemn 
No.19. 
471. List ofl\farine Invertebrates from the New England Coast, distrib-
uted by the U. S. National Museum. Series III. Educational 
Series. By RICHARD RATHBUN. 1881. Sv-o., pp. 4. 
472. Plans for the Installation of Collections in the U. S. National Mu-
seum. By G. BROWN GOODE. 1882. 8vo., pp. 2: ( Circular 
of U. S. National Museum, No. 16.) 
473. Contributions to th'e U. S. National Museum, and their Acknowl-
edgment. 1882. 8vo., pp. 2. ( Circular of U. S. National Jlfo. 
seum, No. 17.) 
474. List of Publications of the U. S. National Museum. 1882. Svo., 
pp. 12. ( Circular of U. S. National Museum, No. 18.) 
475. Smithson ian Miscellaneous Collections. Vol. xxnr. 1882. Svo., 
pp. 1003. ( Bulletins of the Nat ion al J1f useum, Nos. 11 to 15.) 
CONTENTS, 
GILL, T. Bibliography of fishes of Pacific coast. Bulletin No. 11. No. 463. 
JORDAN, D. s.; BRAYTON,A. w. }'ishesof AllegbanyregionofSouthCar-
olina, Georgia, and Tennessee, and synopsis of Catostoniid<.e. Bulletin 
Ko. 12. No. 308. 
EGGERS, H . F. A. Flora of St. Croix and the Virgin Islands. Bulletin So. 
1:3. No. 313. 
GoooE, G. B. Catalogue of collection illustrating animal resources ar;d 
fisheries of the United States. Bulletin Xo. 14. No. 326. 
KUMLIEN, L. Natural history of Arctic .America. B1illetin No.13. To. 3-12. 
476. First Annual Report of the Bureau of Ethnology to tbe Secretary 
of the Smithsonian Institution, 187!J-'80. By J. W. Po-WELL. 
Director. 1881. Royal 8vo.~ pp. 638. 343 cuts, 54 plate 1 
folded map. 
CONTENTS. 
POWELL, J. W. Report of the Director of the Bureau. 
Pow·ELL, J. W. On the evolution of lauguage. 
POWELL, ,J. W. Mythology of the North American Indian . 
PO"\\ELL, J. \V. ·wyandot government. 
POWELL, J. W . Limitations to the use of some Anthropological data. 
YARROW, II, C. Stu,1y of the mortuary cnstom of the North meri 
Inc1ian!'I. 
HoLDE.· 1~. . Studie in Central American picture-writing. 
I OY E (;. C. Cc.- ions of Jana hy Incliu.n tribr o tb 1 nit cl :·r.,t~ · 
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MALLERY, GARRICK. Sign language among North American Indians, com-
pared with that among other peoples abcl deaf-mutes. 
PILLING, J. C. Catalogue of linguistic manuscripts in the library of the 
Bureau of Ethnology. 
DORSEY, J. 0. Illnstration of the method of reconling Indian languages. 
How the rabbit caught the sun in a trap. (An Omaha myth.) 
GATSCHET, A. S. Details of an Indian couj nrer's practice. (In the Kla-
math Lake dialect.) 
GATSCHET, A. S. The relapse. (In the Klamath Lake dialect.) 
RIGGS, S. R. A dog's revenge. (A Dakota Fable.) 
477. History of Smithsouian Exchaugesi with list of Official Publica-
tions of the U. S. Government, between 1868 and 1881. By 
GEORGE H. BoEHl\:IER. 1882. 8vo., pp. 170. 
478. Catalogue of Publications of the Smithsonian Institution up to July 
1, 1882, with Index to all Articles in the '"Smithsonian Contri-
butions to Knowledge/' "Miscellaneous Collections," '' Annual 
Reports," "Bulletins and Proceeil.ings of the U. S. National Mu-
seum," etc. By WILLIAM J. RHEES. 1882. 8vo., pp. 342. 
479. Report of Spencer F. Baird, Secretary of the Smithsonian Insti-
tution, for the year 1881. 1883. Svo., pp. 53. 
· 480. Classified List of Publications of the Smithsonian Institution. 
1883. Svo., pp. 24. (M. C. xxvrr.) 
481. Miscellaneous Papers relating to Anthropology. Prepared und.er 
the direction of OTIS 1.1. MASON. (From the Smithsonian Re-
port for 1881.) 1883. Sm., pp. 162, 76 cuts. 
482. Tuckahoe, or Imlian Bread. ·ny J. How.A.RD GORE. (From the 
Smithsonian Report for 1881.) 1883. 8vo., pp. 13, 5 cuts. 
483 . .A.n Account of Progress in A~tronomy in the year 1881. By 
EDWARD s. HOLDEN. (From the Smithsonian Report for 1881.) 
1883. 8vo., pp. 40. 
484. An Account of Progress in Meteorology and Allied Su~jects iu tlie 
years 187V-'81. By CLEVELAND ABBE. (From the Smithsonian 
Report for 18S1.) 1883. 8vo., pp. 1:31. 
485. An Account of Progress in Physics and Clie1mistry in tlie year 
1881. By GEORGE F. B.A.R.ICER. (From the Smithsonian Re-
port for 1881.) 1883. 8vo., pp. 58. 
486. An Accouut of Progress in Botany in the year 1881. By WILLIAM 
FARLOW. (From the Smitlisouian Report for 1881.) 1883. 8vo., 
pp.18. 
487. An Account of Progress in Zoology in the year 1881. By THEO-
DORE GILL. (From the Smithsonian Report for 1881.) 1883. 
8vo., pp. DO. 
488. An .Account of Progress in .Anthropology in the year 1881. By 
OTIS T. MASON. (From the Smithsonian Report for 1881,) 1883. 
8vo., pp. 27. 
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489. On the Contents of a Bone Cave in the Island of Anguilla (Wet 
Indies). By EDWARD D. COPE. 1883. 4to., pp. 34:,_5 plates. 
(S. C., XXIV.) 
490. Additions and Corrections to the List of Foreign Correspondents, 
to January, 1883. By GEORGE H. BOEHMER. 8vo., pp. 56. 
(M. C., XXVI.) . 
491. Report of the National Museum Building Commission, and of the 
Architects, January, 1882. (From the Smithsonian Report for 
1881.) 1883. · Sm., pp. 10. 
492. Synopsis of the Fishes of North America. By DAVIDS. JORDAN 
and CHARLES H. GILBERT. ]882. Svo., pp. 1018. (Bulletin of 
the National Museum, No. 16.) (M. C., xxrv.) 
493. Check-List of North American Reptilia and Batracbia, with Cata-
logue of Specimens in U. S. National Museum. By H. C. Y.A.R· 
Row, M:. D., Honorary Curator, Department of Reptiles. 1883. 
8vo., pp. 255. (Bulletin of the National Museum, No. 24.) 
494. List of Marine Invertebrata from the New England Coast. Dis-
tributed by the U. S. Commission of Fish and Fisheries. Se-
ries I. By A. E. VERRILL and RH'JH.A.RD RATHBUN. 1879. 
Svo., pp. 6. (Proceedings of the National Museum, 1879.) 
495. Contributions -to the Natural History of the Bermudas. Edited by 
J. MATTHEW JONES and GEORGE BROWN GOODE. 
Vol. r. Part r. Geology. By WILLIAM NORTH RICE. 
Part II. Botany. By JOHN HENRY LEFR0Y. 
Part III. Mammals. By J. MATTHEW JONES. 
Part IV. Birds. By SA.VILE G. REID. 
Part v. Notes on Birds. By 0. HART MERRIAM. 
Part vr. Reptiles. By SAMUEL GARMAN. 
Part VII. Annelids. By H. E. WRESTER. 
1884. Svo., pp. 377, 12 plates. (Bulletin of the National 
JJfuseum, No. 25.) 
4:96. Smithsonian Miscellaneous Collections. Vol. xx1v. 1883. 8vo., 
pp.1082. 
CONTEKTS, 
JORDAN, DAVID s., and CHARLES H. GILBERT. Synopsis of the Fisbe of 
North America. Svo., pp.1074. 1882. (Bulletin of the National Museum, So. 
16.) No. 4D2. 
497. Bulletin of the l)hilosophical Society of Washington. Vol . 1 n. 
m. 1 81. 8vo., pp. 830. (M. U., xx.) 
498. Bulletin of the Philosophical Society of Washington. Vol. ff. 
Containing the Minutes of the Society from the One hunclred au 1 
ig-l1ty-fifth l fo ting, October O, I. n, to the Two lmndr d a11Cl 
,· cond M ·ting, ,Ju11e 11, 1881. Pnhli:shc<l by the co-op rati 11 
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ABBE, C. Meteorology. 
BARKER, GEORGE P. Physics. 
BOLTON, H. C. Chemistry 
DANA, E. S. Mineralogy. 
FARLOW, w. G. Botany. 
GILL, 'I'. Zoology. 
MASON, 0. T. Anthropology. 
Papers relating to Anthropology. 
HOWITT, A. W. Australian Group Relations. 
WICKERSHAM, JAMES. Mounds ju Sangamon County, Ill. 
ADAMS, vV. H. Mounds in Spoon River Valley, Illinois. 
l<'OERSTE, AUG. A. Ancient Relics at ·Dayton, Ohio. 
MACLEAN, J.P. Mounds in Butler County, Ohio. 
MACLEAN, J.P. Earth-work in Highland County, Ohio. 
TAYLOR, WILLIAM J. Moun<ls in Berrien County, Ga. 
WALKER, S. T. Mounds and shell heaps on the West Coast of Florida. 
KENGLA, L.A. Stone mounds in Hampshire County, W. Va. 
Runr, JOHN A. Remains in Bucks County, Pa. 
Boon-r, HENRY. Remains in.Poughkeepsie, N. Y. 
CHASE, HENlff E. Notes on the Wampanoag Indians ofMassachusett · 
NUTTING, CHARLES C. Antiquities of Om~tepe, Nicaragua. 
DoRSE1:, Rev. J. OWEN. On the Comparative Phonology of Four 
Sioux Languages. 
594. The Toner Lectures. Lecture IX. l\lental Overwork and Prema-
ture Disease among Public and Professional Men. By Crr.ARLE 
K . MILLS. Delivered March 19, 1884. 1885, January. Sm. 
pp. 38. 
595. The Refraction of Sound. By WILLIHI B. TAYLOR. (From tlie 
Smithsonian Report for 1875.) 1885. 8vo., pp. 12, 6 cut . 
596. Australian Group Relations. By A . W. IlowrrT. (From t!ie 
Smithsonian Report for 1883.) 1885. pp. 28, 1 map. 
597. P lan of a Collection to illustrate the Textile Industrie of the 
United States, to be exhibited at the Worl<l'' Industrial and 
Cotton Centennial Exposition of 1884-1885, at New Orleau . 
ByROMYN HITCHCOCK. 1884. 8vo., pp.16. (Circular Xational 
llfuseum, No. 24.) 
598. P reliminary l)lan for a Collection of the Building and Ornament. l 
tone and Rocks of the Unitetl State·, to be exhibit <l at th 
·world'.· Indn trial and Cotton Cen tennial Expositiou of 1.:; -1-
1 5, at .i:Tcw Orlean . By GEORGE P. l\IERRILL. 1884. '"°·: l I. 
2. ( Circular National jJfwJeum, No. 25.) 
599. Plan for a. ollection of Gems and Precious Stones, to b 
the Cincinnati Industrial Rxpoi;;ition and the ff orhr r 1-
du:trial n11<l Jotton Cent nuial Bxpo. ition of 1 84-1 .';3, a . -
. rl au.· 1 ;y 11 • W. CLARKE. I 8 1. 8rn., pp. 2. ( Circular 
twnal lfuseum. "i\'o. ~n.) 
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600. Directions for Collecting, Preserving, and Transporting Tortricids 
and other small Moths. By 0. H. FERNALD. 1884. Sm., pp. 
3. (Circular National Museum,, No. 27.) 
601. Directions for Mound Explorations. By CYRUS THOMAS. 1884, 
8-vo., pp. 3. ( Oircular National 11:fuseum, No. 28.) 
602. Provisional Plan for a Collection of Mammals to be exhibited at 
the World's Industrial and Cotton Centennial Exposition of 
1884-1885, at New Orleam~. By FREDERICK W. TRUE. 1884. 
Svo., pp. 27 . . (Circular National 1l1itseurn, No. 29.) 
603. A List of Birds, tlrn Eggs of which are wanted to complete the 
series in the National Museum, with instructions for collecting 
Eggs. By CHARLES E. BENDIRE, U. S. Army. 1884.. 8vo., 
pp. 4. (Circular National Museum, No. 30.) 
604. Plan to illustrate the Mineral Resources of the United States and 
tlieir Utilization, at the ·world's Industrial and Cotton Centen-
nial Exhibition of 1884-1885, at New Orleans. By FRED. P. 
DEWEY, 1884. 8vo., Pl), 8. (Circulcir National .Museum, No. 
31.) 
605. On tlie Comparative Phonology of Four Sioux Languages. By 
J. OWEN DORSEY. 1885. pp. 11. (From the Srnit,bsouian Re· 
port for 1883.) 
606. Smithsonian Contributions to Knowledge. Volume xxv. 1885. 
4to., pp. 508. 540 cuts, 8 plates with 155 figures. 
CONTENTS. 
Prehistoric Fishing in Europe and North America. By CHARLES RAU. 1884, 
4to., pp. 360, 405 cuts, 1 plate. No. 50!:J. · 
Arcbreological Researches in Nicaragua. By J. P. BRANSFORD, M. D., 
Passed Assistant Surgeon, U.S. Navy. 1881. Pp. 100,202 cuts, 2 plates 
with 40 figures. No. 383. 
On the Contents of a Bone Cave in the Island of Anguilla, West Indies. 
By EDWAHD D. COPE. 1883. 4to., pp. :34, 5 plates with 114 figures. 
No. 489. 
607. Proceedings of the U. S. National Museum. Volume VIL 1884. 
8vo., pp. 6G9, 8 cuts, 2 plates with 10 figures. 
CONTENTS. 
BEAN, TARLETON H. Description of a new species of Whitefish (Coregonua 
nelsonii) from Alaska. 
Descriptions of Physiciilus fu,lvus auu Lott:lla 1naxillans, new species of 
:Fishes collected in 1801 by the U. S. Fish Co1umissiol,.l, 
On the occurrence of the Striped Bass in the Lower ~issis1;ippi Vl:llley, 
(See also under Goode and Bean.) 
BEAN, TARLETOX H., anti DRESEL, H. G. A catalogue of Fishes received 
fron1 the Pnl>lic Musenrn of the Instituto of' Jamaica, with descrip-
tions of I'risti1Joma a.z> proxj1/t<J:ns :.i,ud TtJIOSl.ft!48. euryo~J~, two new 
species. 
~· Mis, 1-70-. 3& 
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BENDIRE, CAPT. CHARLES, U. S. ARMY. Circular No. 30, Appen<lix: A 
list of Birds, the Eggs of which are wanted to complete the serie 
in the National Museum, with instructions for collecting Eggs. 
CLARKE" F. W. Circular No. 26, Appendix: Plan for a collection of Gems 
and Precious Stones, to be exhibited at the Cincinnati In<lustrial 
Exposition and the vYorld's Industrial and Cotton Centennial Ex-
position of 1824-1885, at New Orleans. 
DALL, Vv. H. Contributions to the History of the Commander Islands. No. 
3.-Report on the Mollusca of the Commander Islands, Bering Sea, 
collected by Leonhard Stejneger in 1~82 and 1883. (Lacunella re-
flexa, n. s., Platen, Figs. 1-3; CerUhiopsiss tejnegeri, n. s., Plate II, 
Fig. 4; Strombella callorhina var. stfjnegeri, Plate u, Fig. 5.) 
New or specially interesting Shells of the Point Harrow Expedition. 
(Bela harpa, n. s., B. murdochiana, n. s., Plate u, Fig. 8; Cllrysodo-
miis Kroyeri var. Rayana, var. nov., Strombella rnalleata, n. s. ) 
DEWEY, FRED. P. Circular No. 31, Appendix: Plan to illustrate the Min-
eral Resources of the United States and their utilization, at the 
World's Industrial and Cotton Centennial Exposition of 1884-1885, 
at New Orleans. 
DHESE.!.,, H. G. Notes on some Greenland Fishes. 
Description of a new species af Flounder, Citha1'ichthys rnacrops, from 
Pensacola1 Fla. 
(See also under Bean and Dresel.) 
FERNALD, C. H. Circular No. 27, Appendix: Directions for collecting, pre-
serving, and transporting Tortricids and other small Moths. 
GILBERT, CHABLES H. A list of Fishes collected in the East Fork of White 
River, Iudiana, with descriptions of two new species. (Hypargy-
rus, n. g., Forbes; Notropi.s boops, n. s. ; Nocomis hyostornus, n. s. i 
Sen·aria, n. g.) 
Notes on the Fishes of Switz City Swamp, Greene County, Iu<l. (Pa:ci-
lichthys paZ.iisi?'is, 11. s .) 
Description of tl1ree new Fishes from Kansas. ( A.miurus cragini, Cliola 
(Hybopsis) topelca, Minnilus (Lythrurus) nigripi11nis, nn. ss.) 
(See alf,o under Jordan aucl Gilbert.) 
GILL, TnEODORE. Synopsis of the Genera of the super-family Teuthidoidea 
(families Teuthdid re and Siganiclre.) ( Ctenochcetus, n. g., Colocop , 
n. g., C. larnbdurus, new name.) 
Note on the Sternoptychidro . (Iniorni, nom. nov. The figure of Ster-
noptyx diaplianus is not published.) 
The osteological eharacters of the Liitjanince. 
A contribution to the terminology of fohthyograpby. 
Synopsis of the Plectognath Fishes. ( Trioclo11toidea, n. soper-faru 
Mastiirus, n. g.) 
GILL, THEODORE, and RYDER, JOUN A. On the literature and y terua i.. 
relations of t he Saccopharyngoid Fishes. (With Plate I ( Ophi -
natlws arnznilla ceus) ex.Harwood.) 
GOODE, G. BuowN, and BEAN, TARLETON H. Notes on some Florida. F" 
(Lutjaniis stearnsii, Lufjanus blackf ordii, Caulolatilus microp , X -
1·ichthys psittacus, Sparus pagrus.) 
GRAY, ASA. Contrilmtious to the Historv of the Command r L Ian , ~ 
4. A.-Notes upon the Plants coil cted on the Command r I 
(Bering and Copper I sland ), by Leonhard Stejneger. 
IlITCilCOCK, R ~tYN. Circular Ko. 24, App ndix: Plan of a. collec i 
illustrate the Textile lndusti:.i s of the United tat t b 
jt d a.t the World's Inu. us l rial and Cotton C. ptenn jal Exp 
1 4-1 ·, at ew Orleans1 
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ToRDAN, DAVIDS. Notes on a collection of Fishes from Pensacola, Fla., ob-
tained by Silas Stearns, with descriptions of two new species (Exo-
cmtuB volador and GnathypopB mystacinits). 
Note on .lElurichthyB eydouxii and Por-ichthys poroBiBBirnus. 
List of Fishes collected at Key West, Fla., with notP-s and descriptions 
(Narcine umbrosa, n. R.). 
An identification of the figures of Fishes in Catesby's Natural History 
of Carolina, Florida, aqd the Bahama Islands. 
Notes on Fishes coUected at Guaymas, Mexico, by Mr. H. I?. Emeric, 
with a description of Gobiosoma histrio, a new species. 
List of Fishes collected in the vicinity of New Orleans, by Dr. R. W. 
Shufeldt, U.S. Army; 
List of Fishes collected in Lake Jessup and Indian River, Florida, by Mr. 
R. E. Earll, with descriptions of two new species (Heteranllria orn-
mata, Elassorna cvergladei, nn. ss. ). 
Descriptions of four new species of Pmcilichtl1yB in the U. S. National · 
Museum (P. borealis, P. quiescens, P. swaini, P. beani, nn. ss.). 
Supplementary notes on North American Fishes (Precilichthyu bean·i, 
Jordan = Boleosoma maculaturn. 
Description of a new species of Hybognathus (Hybognalhus hayi) froru 
Mississippi. 
JORDAN, DAVIDS., an<l GILBERT, CHARLES H. A review of the species of 
the genus Calamus. 
Descriptions of t en New Species of Fishes from .Key West, Fla. (Dus, 
surnieria stolifera, Tylosurus sagitfa, Quorimanagyra11s, Alherina arwa-
Xyrichthys rosipes, J,)oratonotus thalassinus, Gobio8oma ceutha:.c1~m, 
Crem11obates nox, Platophrys nqbularis, AchiruB comifer, no. ss.) · 
Note on Caranx ruber and Caranx bartholomcei. 
Noto on Calamus proridens, a New Species of CalamuB. 
Description of Scicena sciera, a New Species of Sciama from Mazatlan 
and Panama. 
JORDAN, DAVID s., and MEEK, SETI! E. List of Fishes observed in the St. 
John's River, at Jacksonville, Fla. (ParalichthyB letlwstigrna, nom. 
sp. nov.) 
Description of four New Species of Ciprinidce in the U.S. National Mli· 
seum. ( Clio la camura, C. urostigma, Notr(lpis metallicus, N. ala-
ba1nce, nn. ss.) 
Description of Zygo11ect<s ::onifar, a New Species of Z,11gonectes, from 
Nashville, Ga. 
JORDAN, DAVID S., and SWAIN, JOSEPII. Descriptions of Scnroi,1 FislH·s 
from Havana and Key West, including fivo New Species. (&aru8 
vi?-ginalis, Sparisoma lorito, S.cyanole11e, S. xystrocl011
1 
Cryptolornus 
beryll-inuB, nn. ss.) 
Notes on Fishes collected by David S. Jordan at Cedar Keys, Fla. 
A Review of the Amer.ican Species of Marino Mugilidw. 
A Review of the Species of the Genus Hamiulon. (L!}thntlon, n. sg., 
Hamiulon rimator, nom. nov.) 
A Review of tho American Species of Epinephelus and related geDora. 
(Mycteropercafiilcata var. vhe11ax, var. nov., M. bo11aci var. xanthos-
ticta, var. nov.) ' 
A Review of tho Species of Lntjani11m and IIoplopagrinw found in Amer-
ican water. 
Description of three Now Species of Fi1:;ll es (Prio11otus stcarnsi, Prionotus 
ophryaB, :111d L1ntltias vivq,,wB) c9llectetl at Pm.Jsacola, Fla., by Mr. 
1, i111,s Stearq.&, 
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MEEK, SETH E. Description of a New Species of Hybopsis ( Bybopsis mon-
tanu8). (See also under Jordan and Meek and Swain aml ~leek. ) 
MERRILL, GEORGE P . • Dn Prochlorite from tbe District of Columbia. 
Circular No. 25, appendix: Preliminary plan for a Collection of the Building 
and Ornamental Stones and Rocks of the United States, to be exhib-
ited at the World's Industrial and Cotton Centennial Exposition 
of 1884-'85, at New Orleans. 
MURDOCK, JOHN. Description of seven New Species of Crustacea and one 
Worm from Arctic Alaska ( Pandalus dapif er, Mysisrayii, Acanthro-
zone polyacantha, Melita formosa, M. leonis, Dulichia arctica, Polg-
arteniia hazeni, .A.renicola glacialis, nn. ss.) 
NELSON, E.W. A new geographical race of the Mountain Sheep ( Ovis mon-
tana dalli, var. nov.) from Alaska. 
PRIME, TEMPLE. Description of a New Species of Sphawium (Sphrerium 
cosiaricenes, n. s.) 
RATHBUN, RICHARD. Annotated List of the Described Species of Para it ic 
Copepoda (Siphonostoma) from American waters, contained in t he 
U. S. National Museum. 
RIDGWAY, ROBERT. Note on Selasplionts torridus Salvio. 
Melanctta Jusca (Linn.) in Alaska. 
Description of a New Snow Bunting from Alaska. (Plectrophenax hyp r-
bvreu.s, n. s.) 
On a Collection of Birds made l>y Messrs .J.E. Benedict antl W. ~ye, of 
the U.S. Fish Commission r:,tearuer Albatross. (.Mimus gilvus rostra 
ins, n. subsp., Denclroica ri1fopileata, n. s., lctent-~ carasocnsis, n . .. 
Certhiola tricolor, n. s., Vircosylvia granclior, n. s., Vireo approrimau • 
n. s., Eiainea cinerescens, n. s.) 
Descrjption of a New Species of Field-sparrow from New l\Iexico. ( ,pi-
zclla u·orthena, n. s.) 
Description of a New Species of Coot from tho West Indi s. (Fu lica 
caribma, n. s.) 
Description of a New Race of the Reel-shouldered Hawk from Florid . 
( JJiiteo lineatus alleni, n. subsp.) 
On two hitherto unnamed Sparrows from the coast of California. ( Pa.8-
serculc8 beldingi, n. s., P. Sandwichensis bryanti, n. ubsp.) 
RonmocK, Dr . .J. T. List of, and notes upon, the Lichens coll ctecl b, Dr. 
T. H. Bean in Alaska and the adjacent r egion in 1 0. ( fli at ,. 
Sibi1'ie11sis, Willey, n. sp.) 
RYDER, J0IIN A. On the Chlorophylloid Granules of Vorticella. ( ;_1 • I 
under Gill and Ryder.) 
S 11UFELDT, Dr. R. W. Concerning some of the forms as urned hy the Pa I 
in Bird:; (with 7 figure· iu th< text.) 
Ob ·ervatiou lli)Oll a Collection of Insects made in the vicinity of A . 
Orleans, La.., during the years 1 2 and 1 3 (with 1 fi,,nrc in 
text.) 
, 'LAD1s, ELISHA. On domesticated Hybrid Duck (.Auas boscha11-:-ob 
'J\11TII, SID~EY J. n some new or littl known Decapo,l 'ru ca,· ·a. 
recent Fir:,b. Commission dredgings off tl:J ast coa. t f th· ~ i 
,'tat s. (4namathia, nom. g. n.; .ill11nidop,1is c1·a1<sa, JI. in iii. 
thoraris gracilis, B. nana, A ca11the1Jhyra rnicl'opJ,tlialma J. 1r ir: i 
un. s . . ; Ephyrina, n. g.; Eph1;ri11a 1Jc11edicti, n. s. ; Bwtl 011cct , n. _.: 
IJc11ll1011u·te,'J filipes, n. s.J 
• ':\unr HOl-iA. 4 'ot Ii on I• i b coll ct rel a.t, 'an ri 
Ii? • lr. l'hai1<! l r. Towns 11d a ·.,iHtant 
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STEJNEGER, LEONHARD. On the use of Trinorninals in American Ornithol-
ogy. 
Contributions to the history of the Commander Is1ands. No. 2.-Iu-
vestigations relating to the date of the exterm ination of Steller'~ 
Sea-cow. 
Remarks on the Species of the Genus Cepphus. 
Contributions to the history of the Commander I slands. No. 4. TI.-
Additional Notes on the Plants of the Commander Islands. ( Cass iope 
oxycocciodes, Asa Gray, n. s.) 
SWAIN, JOSEPH, and MEEK, SETH E. Notes on the Pipe-fishes of Key 
·west, Fla., with description of Siphostorna McKayi, a new specie8. 
(Siphostoma barbarce, n. sp.) 
(See also Jordan and Swain.) 
THOl\'.IAS1 CYRUS. Circular No. 28, Appendix : Directions for Mound Explo-
ration. 
TRANSLATION (from der Naturforscher). Hermn.phrotlite Fishes. 
TRUE, FREDERICK W. On a new Muskrat,, Neofiber alleni, from F loriua. 
On the occurrence of Loncheres armatus (Geoff.) Wagner, in the islarnl 
Martinique, West Indies. 
Circular No. 29, Appendix: Provisional plan for a Collection of Mam· 
ma1s to be exhibited at the World's Iudnstrial and Cotton Centcn-
r.aal E xposition of 1884-'85, at New Orleans. 
A Provisional Lis t of the Mammals of North and Central America, and tl:ie 
W est Indian I slands. 
608. Report of Spencer F. Baird, Secretary of the Smithsonian Institu-
tion for the year 1884. 1885. Svo., pp. 98. 
609. An Account of the Progress in .Astronomy in the year 1884. By 
EDWARD S. HOLDEN. (From the Smithsonian Report for 188-1.) 
1885. Svo., pp. 55. 
610. A Review of the Progress of North American Palreonto]ogy for the 
year 1884. By JORN BELKNAP MARCOU. (From the Smithso-
nian Report for 1884.) 1885. 8vo., pp. 20. 
611. An Account of the Progress in Geograpliy in the ;year 1884. By 
F. M. GREEN, D.S. Navy. (From the Smithsonian Report for_ 
1884:.) 1885. 8vo. , pp. 19. 
612 . .An Account of the Progress in Meteorology in the year 1884. B,y 
CLEVELAND ABBE. (From the Smithsonian Report for 1884. 
1885.) 8vo., pp. 176. 
613. An .Account of tbe Progress in Physics in the year 1884. By 
GEORGE F. BARKER. (From the Smithsonian Report for 1884. 
1885.) 8vo., pp. 57. 
614. An Account of the Progress in Chemistry in the year 1884. By 
H. CARRINGTON BOL'l'ON. (l?rom the Smithsonian Report for 
· 1884.) 1885. 8vo., pp. 52. 
615. An Account of the Progress in Mineralogy in tbe year 1884. By 
EDWARD S. DANA. (From~the Smithsonian Report for 1884.) 
1885. 8vo., pp. 19. 
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616. An Account of the Progress in Vulcanology and Seismology in the 
years, J 883, 1834. By CHARLES G. RocKwoon, jr. (From the 
Smithsonian Report for 1884.) 1885. 8vo., pp. 21. 
617. An Account of the Progress in Zoolog·y iu tlrn year 1884. By 
THEODORE GILL. (From the Smithsonian Report for 1884.) 
1885. Svo., pp. 93. 
618. An A.ccount of the Progress in Antbropolog;y in the year 188!. 
By O'.l'IS T. MASON. (From the Smithsonian Report for 1881.) 
1885. Sm., pp. 41. 
619. Antiquities at Pantaleon, Guatemala, By CHARLES E. VREE· 
LAND, U. S. Navy, and J. F. BRANSFORD, U.S. Navy. (From 
the Smithsonian Report for 1884.) 1885. 8vo., pp. 13, 12 cutsc, 
620. Papers relatiug to Anthropology. (From tbe Smithsonian Report 
for 1884.) 1885. Svo., pp. 38, 16 cuts. 
621. The Gues<le Collection of Antiquities in Point-a-Pitre, Guadeloupe, 
West Indies. By OTIS 'l'. MA.SON. (From the Smithsonian Re-
port for 1884:.) 1885. Sm., pp. 107, 215 cuts. 
622. Classification of tlie l\fateria Medica Collection of the U. S. Na-
tional Museum, and Catalogue of Specimens. By JAMES l\I. 
FLIN'.r, U. S. Navy. Revised and extended l>y HENRY G. 
BEYER, U. S. Navy, Honorary Cur;-1,tor, Section of Materia 
Medica. 188;'5. Sm., pp. 30. (Oircitlar National JJfuseum, No. 
32.) 
023. Annual Report of th e Board of Regents of the Smithsonian Insti-
tution for the year 1884. Forty-eighth Congre:ss, second ses ion. 
Senate Mis. Doc.No. 33. 1885. 8vo., pp. 943, 243 cut , 7 plate . 
CONTENTS. 
Journal of Proceeding-s of the Board of Regents. 
Report of the Executive Committee for the year 1884. 
Report of the Arcl1itects on reconstruction of eastern portion of the 
Smithsonian Building. 
BAIRD, S . .F' . Secretary'i:, report of operations. 
The Smitbsouian Institution. 
National Museum. 
Bureau of Ethnology. 
U . S. Geological Survey. 
U. S. Fish Commission. 
Appendix to the Report of the Secretary. 
Recoru of Scientific Progress, 1 84: 
BArno, S. ]?. Introduction. 
IlOLDEN1 E. . Astronomy. 
R CKWOOD, C. G. Vnlcanology and Seismology. 
1mE.T , F. L Geography. 
Amrn, <.:. foteorology. 
H LTo.·, IT. h mi try. 
lJA ."A, K ,·. ~Jin ralogy. 
1 l<C , J. B. Iu vertcbrat Palreoutology. 
ILL, T. Zoo1o •y. 
i x, . T. Anthropology. 
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Miscellaneous Papers.-Papers relating to Anthropology: 
VREELAND, C. E., and BRANSFORD, J. F. Antiquities at Pantaleon, 
Guatemala. 
MASON, 0. T. The Gucsde Collection of Antiquities in Point-a-Pitre, 
Guadeloupe. 
LEACH, M. T. Ancient mounds in Clinton County, Mich. 
LEACH, M. T. Ancient forts in Ogen1aw County, Mich. 
SMITH, CHARLES M. Sketch of Flint Ridge, Licking County, Ohio. 
WrLTHEISS, E.T. Earthworks and mounds in Miami County, Ohio. 
624. Results of Ornithological Explorations in the Comm.antler Islands 
and in.Kamtschatka. By LEONHARD STEJNEGER. 1885. Svo., 
pp. 382, 8 plates, 7 cuts, and l sketch map. (Bitllet-in National 
.1..1f·useum, No. 29.) 
625. Bibliographies of American Naturalists, III. Bibliography of 
Publications relating to the collection of Fossil Invertebrates 
in the U. S. National Museum, including complete lists of the 
writings of Fielding B. Meek, Charles A. White, and Charles 
D. Walcott. By JOHN BELKNAP MARCOU. 1885. Svo., pp. 
333. (Bulletin National Museum,, No. 30.) 
626. Notes on the Preparation of Rough Skeletons. By FREDERIC A. 
LUCAS. 1885. 8vo., pp. 8, 12-cuts. ( Oircular Nationa,l ,'J!luseum, 
No. 33.) 
627. Price list of Publications of the Smithsonian Instit_ntion. July, 
1885. (From the Smithsonian Report for 188.3.) 8vo., pp. 27. 
628. Index to the Literature of Uranium, 1789-1885. By II. 0.,UtRING· 
'l'0N BOLTON, 1885. (From the Smithsonian Report for 1885.) 
8vo., pp. 36. · 
629. Report of SPENCER F. BAIRD, Secretary of tbe Smithsonian 
Institution, for six months ending June 30, 1885. 1885. 8vo., 
pp. 4G. 
630. Transactions of the Anthropological Society of Washington. 
Vol. III. November 6, 1883-May rn, 1885. 8vo., pp. 204. 13 
cu ts. 
631. Third Annual Report of the Bureau of Ethnology to the Secre-
tary of the Smithsonian Institution. 1881.-1882. By J. W. 
POWELL, Director. 1884. Royal 8vo., pp. 680, 200 cuts, 44 
plates. 
qONTENTS. 
POWELL, J. W. Report of the Director of the Bureau. 
TrroMAS, CYRUS. Notes on certain Maya and Mexican manuscripts. 
DORSEY, J. OWEN. Omaha Sociology. 
MATTUEws, Dr. Washington Navajo ·weavers. 
Hou.ms, W. H. Prehistoric Textile Fabrics of the United States, derived 
from impressions on Pottery. 
HOLMES, W. H. Illustrated Catalogue of a port.ion of the collect.ions :nade 
during the field sea.son of 18t!l. 
STEVENSON, JAMES. lllustra,teu Cata.logno of the collections obtained 
from the Pueblos of New Mexico and Arizona irr 1881, 
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632. An Account of the Progress in Geog ,·apuy in the ye3.t' i885. By 
J. KING GOODRICH. (From tlrn Smithsonian Report for 1S j,) 
1886. Svo., pp. 36. 
633. An Account of the Progress in dlrnmistry in the ;year 1885. By 
II. U.ARRING'.l.'ON BOLTON. (From· tlle Smitllsonian Report for 
1885.) 1886. Svo., pp. 50. 
634. An Account of the Progress in Vnlcanology and Seismology in 
the year 18S5. By UH.A~LES G. Romcwoou, ,Jr. (From the 
Smithsonian Report for 1885.) 188G. Svo., pp. :n. 
635. List of Foreign Correspondents of the Smithsonian Institution. 
Corrected to July 1, 1SS5. By GEORGE H. BOEHMER. (From 
the Smithsonian Ueport for 1885.) 1886. 8vo., pp. 201. 
636. Bulletin of the Philosophical Society of Washington. Volume vrn 
containing the Minutes of the Society and of tlie Mathematical 
· section for the year 1885. January 3, 188,5-December 19, 1885. 
1886. 8vo., pp. 115, 8 cuts. (M. U. xxxm.) 
637. Concerning the Lending of Type Specimens. B.v S. F. BAIRD, 
lSSG. 8vo., pp. 1. ( Oircufr,_.r National Museum, No. 35.) 
638. An Account of the Progress i11 Physics in the year 1885. By 
GEORGE F. BARKER. (From the Smithso11ian Reportfor188.3.) 
1886. Sm., pp. GO. 
639. An Account of the Progress in Mineralogy in tile year 1885. By 
EDWARD S. DAN.A: (From the Smithsonian Report for 1 5.) 
1886. 8vo., pp. 26. 
640. An Account of the Progress in Anthropology in the year 1 5. 
By OTIS T. MASON. (From tll~ Smithsonian Report for 18 5.) 
1886. Pp. 56. 
641. Au Account of the Progeess in Astronomy ir1 the year 18 5. By 
WILLIAM 0. WINLOCK. (From the Smithsonian Report for 
1885.) 1886. Pp. 114. 
642. Record of North American Invertebrate Paleontology for tlle year 
1885. By JOIIN BELKNAP MARCOU. (From the Smith oman 
Report for 1885.) 188G. Pp. 47. 
643. An Account of the Progress in Zoology in the year 1 5. B, 
THEODORE GILL. (From the Smitll oniau Report for 1 -. ) 
1 86. 8vo., pp. 53. 
644. Ob ervations on Volcanic Eruption and E ,trtliqnake in Icehrn 
within Hi, toric Time . Tran late<l and co11ue11 eu from a hi · 
or: · h,r Th. Thoro<l<lsen. By GEORGE U. BoEH1IER. (Fr m 
t11' mith onian I port for 188.J.) 1 G. 8vo., pp. 47. 
645. Mi. c •I l.111 on ap r r 1 lating to Antliropoloo·y. (li'rom th Smi h~ 
nia11 lt port fi r 1 5.) 1 8G. Svo., pp. 44, rn cut • 
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646. Circular for the Guidance of Persons desiring to make Exchanges 
of Birds or Bird Eggs with the National Museum. (Circular 
National Museum, No. 34.) 
(l47. Researches upon the Venom of Poisonous Serpents. By S. "\VEIR 
MITCHELL, M. D., and Enw ARD T. REICHERT, M. D. 1886. 
4to., pp. 196, 5 cuts, 5 plates with 17 figures. 
648. Annual Report of the Board of Regents of the Smithsonian In-
stitution for the year 1884. Part 11. Report of tile U. S. Na-
tional Museum under the direction of the Smithsonian Institu-
tion for the year 1884. Forty-eighth Congress, second session, 
Senate Mis. Doc. No. 33. 1885. 8vo., pp. 468. 
CONTENTS. 
GOODE, G. B. Report of the Assistant Director. 
Report of the Curators aud Acting Curators. 
BEYER, Dr. II. G., U. S. Navy. Section of Materia Medica. 
HITCHCOCK, ROMYN. Section of Textile Industries. 
COLLINS, J. W. Section of Naval Architecture. 
HITCHCOCK, ROMYN. Section of Foods. 
MASON, Dr. 0. T. Department of Ethnology. 
HOLMES, WILLIAM H. Section of American Aboriginal Pottery. 
RAU, Dr. CHARLES. Department of Antiquities. 
TRUE, FREDERICK W. Department of Mammals. 
RIDGWAY, ROBERT. Department of Birds. 
YARROW, Dr. H. C. Department of Reptiles and Batrachiaus. 
BEAN, Dr. 1'ARLETON H. Departmentof Fishes (includiug also report 
upon·Icbthyological Explorations made in behalf of the Mnseum 
by Dr. D. S. Jordan). 
DALL, ·w1LLIAM H. Department of Mollusks. 
RILEY, Dr. C. V. Department of Insects. 
RATHBUN, RICHARD. Department of Marine In vertebrates. 
WALCOTT, C. D. Department of Invertebrate Fossils (Paleozoic) . 
. WIIITE, Dr. C. A. Department of Invertebrate Fossils (Meso-Cenozoic). 
WARD, LESTER F. Department of Fossil Plants. 
CLARICE, Prof. F. W. Department of Miueralogy. 
MERRILL, GEORGE P. Department of Lithology and Physical Geology. 
DEWEY, FRED. P. Department of Metallnrg-y aud .Econoruic Geology. 
PART UL-PAPERS BASED ON COLLECTIONS IN THE NATlOXAL MUSEUM:. 
MASON, OTIS T. L-Throwing·sticks in the National Museum. 
MASON, OTIS T. IL-Basket-work of the North American Aborigines. 
MURDOCH, JOHN. III.-A study of the Eskimo Bows in the u. s. Na-
tional Museum. 
TRUE, FREDERICK W. IV.-On a Spotted Dolphin, apparently iden-
tical with the Prodelphinus cloris of Gray. 
TRUE, FREDERICK W. v .-Tbe Florida Muskrat, Nco.fibe1· A llcni, True. 
TRUE, FREDERICK w., and LUCAS, F. A. VI.-On the West Inclian Seal, 
Monaclms tropicalus, Gray. 
PA.RT IV.-BIBLIOGRAPIIY OF nrn u. s. NATIONAL MUSEUM FOR 1884. 
L Publications of the Museum. 
II. Papers by officers of the Mnscum. 
III. Papers by investigator snot offic.ers of the Museum, based on Mu~ 
seum material. 
PART v. 
List of accessions to the Museum in 1884. 
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649. Annual Report of the Board of Regents of the Smithsonian In-
stitution to July, 1885. Part r. Forty-ninth Congress, first se. 
sion. Honse Mis. Doc. No. 15. 1886. Sm., pp. 1014, 24 cuts. 
CONTENTS. 
Journal of Proceedings of the Boar<l. of Regents. 
Report of the Executive Committee for the :first six months of 1885. 
BAIRD, S. F. Secretary's report of operations. · 
The Smithsonian Institution-Record of Scientific Progress, 1884. 
BAIRD, SPENCER ~..,. Introduction. 
WINLOCK, WILLIAM C. Astronomy. 
BOEHMER, GEORGE H. List of Astronomical Observatories. 
ROCKWOOD, CHARLES G. Vulcanology au<l. Seismology. 
Volcanic ernptions and earthquakes in Iceland within historic times. 
GOODRICH, J. KING. Geography. 
BARKER, GEORGE F. Physics. 
BOLTON, H. CARRINGTON. Chemistry. 
DANA, EDWARD s. Mineralogy. 
MARCOU, J.B. Bibliography of Invertebrate Palreontology. 
GILL, THEODORE. Zoology. 
MASON, OTIS T. Anthropology. 
iscellaneous Papers-Papers relating to Anthropology. 
SELLERS, GEORGE E. Observations on Stone-chipping. 
WHITTLESEY, CHARLES. Copper implements from Bayfield, Wis. 
MACLEAN;, J.P. Ancient Remains in Ohio. 
JONES, CHARLES C., Jr. A primitive store-house of the Creek Indian . 
SHEPARD, JAMES. Shell heaps and mounds in Florida. 
WILLIAMS, MARIL Ancient earth-works in China.. 
SCHOOLCRAFT, HENRY R. Plan for American Ethnological Invc fr,.a-
tion. 
BOLTON, H. CARRINGTON. Index to the Literature of Uranium. 
Price-list of the Publications of the Smithsonian Institution. 
650. Proceedings of the U. S. National Museum, Vol. vm, 1885. 1 G. 
8vo., pp. 737, 15 cuts, 25 plates. 
CONTENTS. 
BEAN, TARLETON H. Description of a new species of Plectromns (P. era -
ceps) , taken by the U.S. Pish Commission. 
Description of a- new species of Aspidophoroiue (A. gii11thcrii ) fr 
Alaska. 
On the occurrence of Hadropterus aurantiacus (Cope) in the Frenc 
Broad River, North Carolina. 
On the identity of Cottus maculatus, Fischer, with Cottu buba i-
Euphrasen. 
On Stathmonotus, a now genus of fi hes relatccl to ~Iurrenoide _ fr 
}..,lorida (with Plate XIII.) (Stathrnonotus hemphillii, 11. g. and n. 
Note on Stoasodon 11arinari, Euphra en. 
De cription of a new species of Pempberi (Pemphe1'i- poeyi) from C 
ot . on Epin pb~lns nigritt1 , Caulol:itilns microp aud Coryp 
bippuru . ( e al o under Good and Bcn11.) 
BECKTIAM, HARLE · \V. Remark upon the plnmagoof R gnln calen 
BEYER, Dr. II. ., . ' . Navy. Ou tho iu0uenco of atropia on the b 
( with Plate 1.) 
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BEYER, Dr. H. G., U.S. Navy-Continued. 
The influence of variations of temperature upon the rate and the work 
of the heart of the slider terrapin (Pseuclemys rugosa) . (with Plates 
XV, XVI.) 
( See also under Flint ancl Beyer.) 
BROCK, R. A. Early iron manufacture in Virginia, 1619-1776. 
CORRECTIONS, List of 
DALL, W. H. Notes on some Floridian land and fresh-water shells, with a 
revision of the Auriculacea of the Eastern United. States ~with Plates 
xvn,xvnr) (Sayella, n. sg.; Hydrobia? wetherbyi, Pupill'a. jloricla·na, 
Pedipes elongatus, Sayella crosseana, Onchidiurn jl.ol"idanU?n, nn. ss.) 
On Turbinella pyrum, Lamarck, and its dentition (with Plate XIX) . . 
PAXON, WALTER. A list of the Astacidre in the U.S. National Museum. 
FEWKES, J. WALTER. On a collection of Medusre made by the U. S. Fish 
Commission steamer Albatross in the Caribbean Sea and Gulf of 
Mexico ( with Plate xx). 
FLINT, Dr. J.M., and BEYER, Dr. H. G. Circular No. 32. Classification of 
the Mate1·ia. Medica collection of the U.S. National Museum and 
catalogue of specimens. 
GARMAN, S. Notes anu. descriptions taken from Selachians in the U.S. Na-
tional Museum (Myliobatis gooclei, Dasybatus varidens, Urolophus 
nebulosus, U.fuscus, Raiafusca, R. senta, R.jordani, no. ss.). 
Tho generic name of the Pastinacas or "Sting-rays." 
GOODE, G. BROWN, and BEAN, TARLETON H. On the American fishes in the 
Linnrean collection . 
Description ofLeptophiuium cervinum and L. marmoratum, new fishes 
from deep water off the · Atlantic and Gulf coasts. 
Descriptions of new fishes obtained by the U.S. Fish Commission mainly 
from deep water off the Atlantic and Gulf coasts (Aphor'istia diorne-
deana, A. pusilla, Hemirhombus fimbriatus, Citharichthys ventralis, 
Etropus rimosus, Macrurus caribbmus, M. occa, Coryphmnoidessulca.tus, 
Malacocephalus occidentalis, Batltygadus cavernosus, B. rnacrops, B. 
longifUis, nn. ss.; Neobyth-ites gillii, Porogadus rnile1t, nn. gg. and ss.; 
Bathyonus, norn. gen. nov.; Bathyonus catena, B. pectoralis, nn. ss.). 
HAVARD, Dr; V., U.S. Army. Report on the flora. of vVestern and Southern 
Texas (with one diagram). · 
HAY, 0. P. · Description of a new species of Amb1ystorua (A.1nbly8toma cope-
ianum) from Indian:1 (with Plate XIV). 
Notes on a collection of fishes from Florida, with description of new or 
little-known species (Etheostoma davisoni, Zygonectes auroguttalus, 
no. ss). 
ILLUSTRATIONS, List of 
J0RDAX, DAVIDS. Note on the scientHic name of the yellow perch, the 
striped bass, anci other American fishes. 
Note on Mr. Garman's paper on" The American Salmon and Trout." 
Identification of the species of Cyprinidro and Catostomidro, described 
by Dr. Charles Girard in the Proceedings of the Academy of Natural 
Scio11 ces of Philadelphia for 1856. 
On the Etheostoma variatium of Kirtland. 
Note on Epinephelus nigritus . 
. A list of the fishes known from the Pacific coast of tropical America, from 
tho Tropic of Cancer to Panama. 
Note on some Linnroan names of American :fishes. 
JORDAN, DAVID s., aucl EIGENM:AN, CARL H. Notes on skeletons of Ethe-
ostomatinm. 
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JORDAN, DAVID s.' and MEEK, SETH E. List of :fishes collected in Iowa 
and Missouri in August, 1884, with descriptions of three new specie 
(Notropis gilberti, Amrnocrypta clara, Etheostoma iowce, nn. ss. ). 
· A review of the American species of flying :fishes (Exoca:tus), (Fodiator, 
n. g. ; ExocaJtus vinciguerrce1 nom. nov). 
KNOWLTON, FRANK H. List of plants collected by Mr. Charles L. :McKa.y, 
at Nushagak, Alaska, in 1881, for the U.S. National Museum. 
LA w:i.mNCE, GEORGE N. List of a few species of birds new to the fauna. of 
Guadeloupe, West Indies, with a description of a new specie of 
Ceryle ( Ceryle stictipennis, n. s.). 
LUCAS, FREDERIC A. Circular No. 33. Notes on the preparation of rough 
skeletons. 
MARCOU, JOHN BELKNAP. A list of the Mesozoic and Cenozoic types in the 
collections of the U.S. National Museum. 
MASON, OTIS T. The Chaclacayo trephined skull (with Plate xxn). 
MERRILL, Gi~ORGE P. On hornblende andesites from the new volcano on 
Bogosloff Island in Bering Sea. 
On deposits of volcanic dust and sand in southwestern Nebradka (with 
8 :figures in text). 
Notes on the mineralogy and lithology of the District of Columbia. 
ORCUTT, CHARLES R. (Comments by W. H. Dall.) Notes on tbemollusks 
of the vicinity of San Diego, Cal., aud 'l'odos Santos Bay, Lower 
California. ( With Plate xx1v.) ( Lamellaria diegoeneis, Dall, n. ., 
Crecum orcntti, Dall, n. s.) 
POTTS, EDWARD. Fresh-water sponges from Mexico. (With one cut.) 
Meyenia plunw2a, var. palmeri, n. v.) 
RATHBUN, RICHARD. Report upon the Echini collected by the u. s. Fi h 
Commission steamer Albatross in tho Caribbean Sea and Golf of 
Mexico, January to May, 1884. 
Report upon the Echini collected by the U. S. Fish Commission steam r 
.Albatross in the Gulf of Mexico from January to March, 188:i. 
Notice of a collection of stalked crinoids made by the steamer Albatro 
in the Gulf of Mexico and Caribbean Sea, 1884 and 1885. 
RIDGWAY, ROBERT. On CEstrelata fisheri and CE. defilippiana. 
Icterus cucnllatus, Swainson, and its~ geographical variations. 
Description·of a new species of Contopus from tropical America. (Con-
topus pileatus, n. s.) 
Note on the Anser leucopareius of Brandt. 
Description of a new warbler from Yucatan. ( Granalellus eallrei bo · 
car di, n. subs.) 
Description of two new birds from Costa Rica. ( Cyanocorax cuculla-
tue, n. s.,vireolanius pulchellue verticalis, n. subs.) 
Description of three supposetl new Iloney Creepers from tho L 
Antilles, with a synopsis of the species of the genus Ccrtbio • 
( C. finschi, C. sundovalli, C. sancti-thomce, nn. s . ) 
On Cathartes bnrrovianus, Cassin, and C. urubitinga, Pelzeln. 
On Onycbotes gruberi. 
Remarks on the type specimen of Buteo oxypterus, Ca sin. 
Description of a new species of boat-billed heron from CcntraL\m ric 
( Cancroma zeledoni, n. s.) 
Description of a new hawk from Cozumel. (R1iporni1 gracilis, n. 
n Peucma mexicana (Lawr.), a parrow ne,v to the Umted ta 
A revi w of the American "Gold •n ,va.rblers.' (Dendroica 
casta11cicep11, n. suh .) 
om Ctn<'nll,•cl names of .N rth American binl . 
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RIDGWAY, ROBERT-Continued. 
Description of an apparently new species of Dromococcyx from BriLish 
Guiana. (D. gracilis, n. s.) 
Catalogue of a collection of birds made on the islan d of Cozuwel, Yuca-
tan, by the naturalists of the U. S. J<'i1:,h Corumission steamer Alba-
tross, Capt,. Z. L. T anner, commander. ( CenturilB rubriventris 
pygmams, n. subs.) 
RILEY, C. V., Ph.D. On tho parasites of the hessian:fly. (With Plate xxm.) 
( liferisus ( Homoporiis) subaptcrns, Tetrastichus productus, rm. ss.) 
RYDl!:R, JOHN A. On the development of Yiviparous osseous fishes. (With 
Platos VI-XL) On certain featu res of the development of the sal-
mon.) (With Plate XII. ) 
SuurrELD'.r, R. W., U. S. A.rmy. Descript,io·u of Hesperomys truei, a new 
species belonging to the subfam il y Mnrinre. (Wi th Plate xxr.) 
Sl\UTH, SIDNEY I. Desc:::iption of a new crustacean allied to Homa.ru's a.nd 
Nephrops. (Eunephrops bairdii, n. g . and n. s.) 
Ou some genera. a'nd species of Penreidre mostly from rcce ut dredgings 
of the U.S. Fisli Commission. (Parapenceus, n . g.; I'. megalops, P. 
goodei, Hyrnenopenceus robustus, H . rnodr.11tus, nn. ss.) 
STEARNS, SILAS. Notes on the Great Dolphin, Coryphama hippurus, Linne. 
STEJNEGER, LEONHARD. Passer sa.turatus, a, new species of tree-sparrow 
from the Liu-Kiu Is1Hn<ls, Japan. 
Notes on 1:,ome apparently preoccupied oru itho1ogical generic names. 
TOWNSEND, CHARLES H. An account of recent captures of Lho California, 
sea-elephant, and stati1:,tics relating to the :present alinndance of 
the species. 
TRUE, FREDERICK W. On a new species of porpoi1:;e, Pl.10carna dalli, from 
Alaska. (With Plates u-v.) 
Contributions to tho history of the Commaucler Islands. :No.~- Descrip-
tion of a new species of Mesoplodou, M. St,e,incgeri, obtniuell by Dr. 
Leonhard Stejoeger, in .Bering Island. (Wit h Plate xxv.) 
A. note upon the Hyperoodon semijunctus of Cope. 
TURNER, LUCIEN M. List of t,he birch of Labrador, including Ungava., 
East Main, Moose, and Gulf district:; of the Hudson Bay Company, 
together with the island of Auticosti . 
VERRILL, A. C. Notice of recent :ulditions tu the marine i1nerie l>rat:l, of 
the northeastern coast of America, wi th de1;criptionsof1ww geneia 
andspccicsandcriticalre~arksouothers. Part Y . .A1 10el id& , Echi-
nodermata, Hydroida, Tunicata. (Polynoe aurantiaca, Lcar1ira 1·0-
busta, Arnphinomelepadis , Leod·ice benedicti., Notop l1ylluin americanurn, 
Ll.naitis jol'rnosa, A. picta, Castalia cincinnata, S yllis spongiph i lrr, 
nn. ss.; Ophioglyccra giganlea, 11. g. arnl n. s . ; Polydora tubife...:, _Im-
nwchares artifcx, Lepl'cea abyssfoola, Sabella picta , S ynapta brychia, 
Ophiacantlia frater·na, 0. rarispinn, 0. gracilis, Amphillra j ragilis, 
Cladocarpus jlexilis, Culcolus tanneri, nn. ss. ) 
Zu:LRD0N, Jost C. Catalogue of tue birds of Cos~a llica, indicat,iu g t,bo1:,e 
species of which the U . S. National Mnscnm po:;.s,e1:,::;cH Ap<~ci1JJeu" 
from that country. 
651. Report of SPENCER F. BAIRD, Secretary of the Sm ithsoni,m Insti 
tution for the year 1S86-'86. 1886. S·rn., pp. 83. 
652. Fourth Aunual Report of the Bureau of Ethnology to tlrn Secre-
tary of the Smithsouian Institution . 1882- '83. By .T. W. Pow-
ELL, Director, ] 880, Royal 8vo., pp. 532, 564 cut.s, 83 plateb, 
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CONTE:NTS. 
Pow1u.i.,. J. \V. Report of the Director of the Bureau. 
MALLERY, GAIUUCK. Pictographs of the North Aincrican Indians. 
HoL~rnt:i, vV. H. Pottery of the ancieut Pueblos. 
Hou,rns, W. H. Ancient pottery of tho Mis,,issippi Valle,r. 
HOLMES, ViT. H. Origin a11<l developU1eut of form am1 ornanH:n t, iu Ce1amic 
Art. 
CUSHING, F. FI. A study of Pueblo pottery, f-ts iilustra.tive of Znui cul· 
ture-growtb. 
653. Syuopsis of the North American Syrphidae. By S.A.J'.IUEL W. 
WILLISTON. 1886. 8vo., pp. 335. 12 plates. (BMlletin u. s. 
National Museum,, No. 31.) 
G54. Annual Report of the Board of Regents of the Smith~ouic.Lll 1u. t1-
tntion to July, 1885. •Part n. (Report of the Unite(l States 
:Xational Museum for the half yea1· ending Jnoe 30, 18 '5.) 
Forty-eighth Congress, first session. House of Represeutatirc · 
Mis. Doc. No.15. 1886. 8vo., pp. 939, 145 plates, 2 waps. 
CONTENTS. 
Part I. Report of the Assistant Director. 
Pa.rt II. Reports of the Curattors and Acting Curators. 
I. Department of Arts and Industries: 
BEYEY, H. G. Section of Materia Medica. 
HITCHCOCK, H.. Section of Textile Industries. 
HITCHCOCK, R. Section of Foods. 
II. (a) MASON, 0. T. Department of Ethnology. 
II. (b) HOLMES, W. H. Department of Am C1 ric,rn Prehi,;toii 
Pottery. 
nr. RAU, C. Department of Antiquities. 
IV. TRUE, F. W. Department of Mammals. 
v. RIDGWAY, R. Department of Birds and Bir<ls' Egg .. 
vr. YARROW, I-I. C. Department of Reptiles. 
VII . BEAN, T. H. Department of Fishes. 
VIII. TRUE, F. W. Department of Comparative Anatomy. 
IX. DALL, W . H. Department of :Mollusks. 
x. RILEY, C. V. Department of Insects. 
XI. RATHBUN, R. Department of Mariue In verlel,rate . 
pr. (a) WALCOTT, C. D. Department of Invertebrate Fo il 
(Paleozoic). 
XII. (u) WHITE, C. A. Department of Invertebrate Fo~ ii 
( Meso- Cenozoic) . 
x1n. WARD, L. F. Department of Plant . 
xrv. CLARKE, F. W. Department, of Mineral8. 
xv. MERRILL, G. P. Department of Litholorry aud P!Jy ic: 
Geology. 
XVI. DEWEY, F. P. Department of )f tallurn·.r and Econoau 
G oloo-y. 
Par t. IU. 1 ibliogrnphy of th U. , '. rationrtl )1111,< lllll for tllo half ) r 
.J lllH' :30 1 , G. 
,irl IV. A1111ot,itml lbt.ol ,i-c•i;~ion'i to th,· U. ,'. -',iti n ,Ll , [n e11m ,tir-
in~ th' half yf'ar Cn<liRor J111H ;l(), [ l":i. 
Part v. Do.-ALD o:-:, T. -·'fh 't·org: 'atl.:1 ludia.n Gallery in th· ·. • 
.-;~tioual ~In. f'1llll 1 " ·i1 b 11Jc moii· a1)cl 1:1t;tfo.;tjc , 
CLASSIFIED LIST OF SEPARATE PUBLICATIONS OF THE 
SMITHSONIAN INST l'.r U'.rION. 
SUBJECTS. 
I. Anatomy, Physiology, Medicine, and Surgery. 
II. Antluopology. (Sec also Philology.) 
III. Ard1reology. (See .A.11tbropology.) 
IV. Arehiketure. · 
V. Astronomy. 
VI. Bibliography . 
. VII. Biography. 
VIII. Biology . . (See also Anatomy, Microscopy, Palmontology, Bot-
a11y, aucl Zoology.) 
IX. Botany. 
X. Chemistry, and Teclrnology. 
XI. Electricity and Magnetism. 
XII. Etlrnology. (See Anthropology aud Philology.) 
XIII. Geograpby. 
XIV. Geology. (See also Palmontology.) 
XV. Hyurograpby. (See Terrestrial Physics.) 
XVI. Magnefo@. ( See Electricity.) 
XVII. Mathematics. 





XXIII. Natural Histor_y. (See Anatomy, Diology, Botany, Microscopy, 
Pal::eoutology, and Zoology.) 
XXIV. Pal::eoutology. 
XXV. Philology. 
XXVI. Physical Geography. 
XXVII. Physics. (See alt10 Terrestrial Physics.) 
XXVIII. Puysiology. (See Anatomy, etc.) 
XXIX. Seismolo,'..!-y. (8ec Terrestrial I'I1ysics.) 
XXX. Surgery. (See A11atomy, etc.) 
XXXI. Teclrnology. ( See Cliemistry, Electricity, Geology, Meteor-
ology, aud PlJysics.) 
XXXlI. Terrestrial Physics. 
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XXXIII. Vu]canolog;y. (See 'l'errestrial Pliysics.) 










Reptiles and Batrachians. 
!.-ANATOMY, PHYSIOLOGY, MEDICINE, AND SURGERY. 
No.in 
Catalo:;:11, ·. 
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No. 3·J Catalogue of materia·meuica collection, revised-Ij. G. B1<:Y1<:iL. .. 622 
No. 33. Notes on the preparation of skeletons-F. A. LUCAS . . . ..• . . .. .... 626 
No. 34. For the guidance of persons desiring to make exchanges of birds or 
birds' eggs with the U. S.National Museum ..................... 637 
No. 3j, Concerning the lending of type specimens . . . . • . . . • • • • .. . . .. .. . • •• 646 
680 CATALOGUE OP PUBLICATIONS. 
Cists, stono, Mauir:mn Connty, Ill-A. OEHLER. (R. 18,9 J · ••• •••••••.••••••••• 345 
Cithariclithys-
Macrops, new species of, from Pensacola, Florida, ·description of-H. G. 
DRESEL. (P. 1884) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 607 
st.igmreus, description of-D. S. JORDAN; C. H. GILBERT. (P. 18,2). ...•.. 518 
veutr.alis, description of-G. B. GOODE; T. H. BEAN. (P. 1885)... ... .... .. 650 
Civil Engineers, London, Institution of. Prize questions. (R. 1862) ..•. ...•.. 150 
Clackamas River, Oregon, notes ou fishes from-:-D. S. JORDAN. (P. 1878).... .. 332 
Cl1.ulocarpm; fiexilis, new spccits, description of-A. K V1mRILL. (P. 1883) .... 650 
CLARK, H . .J.-· 
Lucernarim and their allies, anatomy, physiology, and relations of _ ...•.... 242 
Memoir of, by A. s. PACKARD ........................ , ......•••........... 242 
CLARK, W . .M., Antiquities of Tenness~e. (R. 18i7). , ......................... 323 
CLARKE, PLADGATE, and Fr:-.ca. Residuary legacy of Smithson. (R. 1861) 149,328 
CLAltKE, F. vV.-
Biography of atomic volume, specific gravity, etc ...•................. 255 
Circular No. 26, Appendix: Plan for a collection of gems and precious 
stones, to be exhibited at the Cincinnati Industrial Exposition and the 
World's Industrial and Cotton Centennial Exposition of 1884-'85, at 
New Orleans. (P.1884) ..... ................ ....................... 607 
constants of Nature. Part V ............. ~ .••..................... 506,441 
recalculation of atomic weights ...................................... 441 
Report on Department of Mineralogy, National Museum, for 1884. (R 
1884, II) ........................••............••................. 648 
Report on Department of Mineral:;, National Museum, for 1885. (R. 
1885, II) ............ ·- ........................................... 654 
Specific gravit,ies, l>oiling and melting points, chemical formulre, tables. 255 
Speciilc gravities, etc. Supplementary tables ........................ 288 
Specific heat tables for solids and liqui<ls .......•.................. -··· 276 
Tables of expansion by heat, for solids and liquidB .................... 289 
Classification and arrangement of materia·medha collection-J. M. FLINT. (P. 
1881) .. _.. . . . . . . . ............................... _ ............. 467,450 
Classification anJ synopsis of troch'ilidice-D. G. ELLIOT ............. ~ ......... 317 
Classification of-
lJirds, review of tlle-W. LILLJEBOJ1G. (R.1865) ..... . .......... ...... 209,364 
book<; on the-J. P. LESLEY. (R. 1862) ............ ~ ....................•.. 150 
clouds-A. POEY. (R. 1870) ·-·· .... .••••....•....•.. ~ .••. ··-··· .••••.•••. 244 
coleoptera. Part I-J. L. LE C01\'Tll, .................. _ ........... _ ....... 136 
coleoptera. Part II-J. L. LE CONTE ..... ............ ~- ..... . ... .. .. _ .... 265 
colcoptem of North Arucrica-J. L. LE CONTE; G. H. HORN ..... ....... 505, 507 
collection to illustrate animal resoui,ces of United States-G. n. GOODE .... 297 
collections of U. S. ~~-tional Museu11J-G. 13. GOODE. (P. 1881) ........ .467, 457 
collections of U.S. National Mnseum to illustrate tuxiclcrmy-W. 'I'. HORN· 
ADA.Y, (P. 1881) . .. _ ...................... _ ..................... 467, 456 
food collections-G. B. GOODE. (P. 1881) ............................. .467, 455 
forms in which drugs aud medicines appear an<l are administered-J. M. 
FLINT. (P. 1881) ........••....... _ ... : ... ...................... 467, 451 
insects from embryological <lata-L. AGASSIZ . . . . . . . . . .• . . . . . . . . . . . . . . .. . . 16 
matcria med·ica collPction in N,, tional Museum-J. M. 1'.,LINT. (P. 1883) .548,539 
ma.tcria medica collectioa, National Musenm-J. M. FLINT; H. G. BEYER. 
(P.1885) ...... . ·· -············································650,622 
methods of capture a11d utilization of animals-G. B. GOODE.............. 297 
Classified list of-
;noteorolog~cal pub Ii cations and articles in periodicals recei ve<l by·Smithso· 
nian Institution. (H.. 1 73) .·-··· ....•.............................. 275 
publications of Smithsonian Institution .•.•••..••••...••................... 4 
CATALOGUE OF PUBLICATIONS. 681 
Classified record of-
meteorological material preserved iu Smithsonian. (H,. lt{"t!).... . . . . . . . . . .. 280 
monthly meteorological reports. (R. 1873) .............................. . . 275 
Clear Fork of Cumbcrlan<l. River, Kentucky, :fishes collected in, list of-D. S. JOR-
DAN; C.H. GILBERT. (P.1883) ..... _ ....................•......... L48 
CLEAVELAND, P.-
Metcorological observations at Brunsw ick, Me ............................. 204 
Notice of, by J. HENRY. (R. 11:559) . .................... ······ ............ 110 
CLEMENS, B.-
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Closing of Kennebec River, Maine-R. H. GARDINER. (R. 1858) . . . . . .. . . . . . . . . 109 
Cloth, fragment of; from mound in Ohio, report on-J. G. HUNT. (P. 1883). .. 548 
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JORDAN. (P.1884) ..••.. ...... . ... ..••.. ...... ...... .... .... ... •. 607 
of fishes from Washington Territory, by J. G. Swan, notes on-T. H. BEAN. 
· (P.1883) ......................................................••... . 548 
of fishes made in 1882 and 1883 in Alaska and British Columbia, by Capt. H. 
E. Nichols, notes on-T. IL BEAN. (P. 1883) .. . . . . . . . ... . . ... . . . . .. . 548 
of historical documents in Guati:,mala-C. H. BERENDT. (R.1876) ••.. .... 299 
of insects made in the vicinity of New Orleans, La.-R. \V. SHUFELDT. 
(P. 1884) .............................................. _............ 607 
of medusm made by Fish Commission ste.::i,mer Albatross-J. W. FEWKES. 
(P.1885) ...............................................•••........ 6G0 
of meteorological tables-A. GUYOT .................................... 31,153 
of shells sent from Florida by H. Hemphill-W. H. DALL. (P.1883). .. .... 548 
on the of Maine building stones in National Museum-G. P.MERRILL. (P. 
t 1883) . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [)48 
to illustrate animal resources and :fisheries of the United States, exhibited 
at Philadelphia in h376, catalogue of-G. B. GOODE ................ 326 
to illustrate animal resources of United States, classification of-G. B. 
GOODE ; ............ _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 9 7 
Collections. See Ethnographical. 
additions to. (See each annual report.) 
furnis-hed by exploration from 1838 to 1877-S. F. BAIRD. (R. 1877) .. . .. . 323 
in archroology and ethnology, circular relative to-J. HENRY .............. 205 
made by Lieut. G. K. Warren, report on-F. B.MEEK; F. V. HAYDEN ..... 172 · 
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STEJNEGER, (P. 1882) ............................................. 518 
Eurypharyngidre, anatomy and relations of the-T. GILL; J. A. RYDER, (P. 
1883) . . . . • . . . . . . . . • . ..• • • • • • • . . • • • • . . • . • • . . . . . . . • . . . . . . . . . . . . . . . . . . • 548 
EvANs,J. Climate of Colorado. (R.1865). ___ .............................. 20ft 
EVANS, R. B. Mounds in Barren and Allen Counties, Ky. (R. 1881) ........ 481,515 
EVANS, S. B. Notes on mounds in Des Moines Valley. (R. 1879) . ... ... .••... 34C 
Evaporation-
in Florida-W. C. DENNIS. (R. 1866) .................................... 214 
observed at Palermo in 186& and 1866-P. TACCHlNI. (R. 1870). .. .... .... 244 
EVERETT, E.-
Report on Jewett's general stereotype catalogue of public librarie.s .... .. .. 47 
Report on organization of Smithsonian Institution. (R. 1853) ...... ...•.. 67 
EVERETT, J. D. Underground temperature. (R. 187-1) ....................... 286 
Evolution of language-J. W. POWELL. (E. 1879-'80) ...•.•..•.•• ... : .. ...... 476 
Excelsior, Minn., :mounds near-I:.<', H. NUTTER, (R. 1879). .. ••••..• .•. .... .... 345 
Exchange of-
birds or birds' eggs, circular. (P. 1886) . . • • . . . . • • • . . • • • . • .. . . . • • • • . . • .. .. 646 
publications- · 
Agricultural Association of Milan. (R. 1863) .....•••.... , .•••••...• ~.. 187 
Chamber of Commerce of Bordeaux. (R. 1863) ..... . . . . • . . • • • •. . . . • .. 187 
Royal Horticultural Society, London. (R. 1861) ...••.......•.•••....• 149 
speciillens-
Ham burg Zoological Gardens. (R. 1867) . . . • • . . . . . . . . . . . • • • • • . . .. .. . . 215 
Hamilton College, Clinton, N. Y. (R. 1861) .. .. .. •••. •.•• ...... ••..•• 149 
W. A. LLOYD, (R. 1867) ...... .. .. .......... ..•••• •••• .••... ......... 215 
Museum of National University of Greece. (R. 1867). .•••.. ...••. ...• 215 
University of Costa Rica. (R. 1867) ..•. : . • • . . • . • . • . . . •• . .• • • •• . . . .. . 215 
Exchanges-
American Academy of Arts and Sciences, Boston, thanks for. (R. 1855; R. 
1867) •••••• .. •••• •••• •••••• ••••••, •••• •••• •••• •••• •••••• •••• H• wo,77,215 
Ea.th and West of England Society for Encouragement of Agriculture, 
Arts, etc. (R. 1867)...... •••••• ...••. ...• .••••. •... .. .•.. ...... •••• 215 
circular relative to scientific and literary ................................. 324 
Government of Bremen. (R. 1865) ......•.•• ·................ •. . . . .. .. • •.• 209 
w. HINCKS. (R. 1860) ................................... ···••· .... ···•·• 147 
list of. Parts I, II .......•..•.....•...•.•............••....••..••••...•.. 73,85 
]jst of, to 1858 .......•......••.•..••.••.•• ~-· .•• _ •.........••. . ••••...... 117 
Mexican Society of Geography and Statistics. (R. 1861, 1865) ........... 149, 209 
Mining Department, Melbourne. (R. 1865) . . . . . • . . . . • . . . . . • . . . . . • . . .• . •• • 209 
F . MULLER. (R. 1860) ..•....... _ .•• •...•.............•. : . . . . . . . . . . . . . . . . 147 
reports on. (R. 1853-1867, 1873; R. 1881-1885) ..... 67, 75, 77, !:11, 107,109,110, 14i 
149,150,181,188,209,214,215,215,515,540,s93,e23,6-19 
J. RosuTG. (R. 1865). ..... ...• .•.. ..•. .... ...• .••••• •... ...••. .... .... .. 209 
Royal Academy of Science, Madrid. (R. 1861).... .•.•.. ...•.. .•••.• ..•••• 149 
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Smithsonian, history of the-G. H. BOEHMER. (R. 1881) ..••••••••••••• 515, 477 
St. Petersburg Academy of Sciences. (R. 1867) ..........••. ·-:-···· .••••• •. 215 
statistics of, 1846--J877 ............................................•••.•.• 329 
Excursion in New Mexico, diary of-J. H. CARLETON. (R. 1854) .•.• .. •••• .• •. 75 
Executive Committee of Regents. See also each annual report-
journal and reports of, 1846-1876 ..............................•••••..••.. 329 
Exhibit-
by the Smithsonian Institution at Centennial Exhibition, report on proposed 
planof-S. F. BAIRD. (R.1875) .........•...•.........•..•••. ~ ..••• 298 
of fisheries of United States at Berlin Fisheries Exhibition-G. B. GOODE .. 413 
Exhibition, Centennial, report on-S. F. BAIRD. (R. 1876) ..... , .......... 299, 307 
Exoccetus-
review of.....:..D. s. JORDAN; s. E. MEEK. (P. 1885) ...... ...... ...... ..•••. 650 
volador, new species, description of-D. S. JORDAN. (P. 1884) .•.• ...• ..•. 607 
Expansion-
bibliography of-F. w. CLARKE .................... ······.......•.•.••••• 255 
by heat, tables of-F. W. CLARKE ...........••............•••••...••.•••• 289 
Expedition-
Coast Survey, for transatlantic longitude-B. A. GOULD.................. 223 
Hassler, narrative of the-L. AGASSIZ. (R. 1872)...... .... .... .•••••. •.•• 271 
North Pacific Surveying, contributions to natural history made in connec-
tion with the-T. H. STREETS ...... ·-···· .........••......••• ·----· 303 
·to Arctic Seas. See Hayes, Kane, McClintock. 
to Kerguelen Island-J. H. KIDDER and others .........••.........•.••. 293, 294 
to Lake Winnipeg-D. GUNN. (R. 1867) .... .... ..•••• ....... .•.••• .••••• 215. 
to Mexico, scientific. (R. 1864) ........... _.. . . . . . . . . . . .. . . • . . . . . • • . . • • • • • 188 
to the Mauvaises Terres and Upper Missouri-T. A. CULBERTSON. (R. 
1850) . . . . . . . • . . . . . . • . . . . • . . . . . . . . . . . . . . . . . . . ... . . . . . . • . . . . . . • • • . . • • • 28 
toward the North Pole, scientific instructions for-J. HENRY and others. 
(R. 1871) .................. ··-· •••• .. .... ...•.. ...•.. .... •••• .••••• 249 
Expeditions-
account of. See each annual report. 
contributing specimens, list of-S. l!,. BAIRD. (R. 1867) ..•••.••••• ·~ ..•••• 215 
Experimental and theoretical researches on figures of equilibrium. See J. Plateau. 
Experiments-
on aneroid barometers at Kew Observatory-B. STEWART. (R.1868) .••••• 224 
relative to meteorites-G. A. D.A.UBREE. (R.1868) .••• .•••.• •••• .••• .•••••• 224 
upon animal heat of:fi.shes-J. H. KIDDER. (P.1879) .••••• ..•• .••• •••• ••.• 333 
Explanation of-
principles of crystallography and crystallophysics-A. BREZINA. (R. 
1872) ................•••................•.. -··· .•.••.........•.. 271, 386 
Exploration of-
ancient mounds in Union County, Ky.-S. LYON. (R.1870). ...•.. ..•• •••• 244 
Explorations- . 
among Indian mounds in southern Florida-S. T. WALKER. (R.1879)...... 345 
and surveys, Government, report of:.---S. F. BAIRD. (R.1878) .••• .••••• ••••. 341 
Arctic, lecture on-I. I. HAYES. (1861) ..•••. ...•.. .•.••. ...•.. ...••. .•... 149 
articles on-See each annual report. 
botanical, in New Mexico and California, account of-A. GRAY. (R.1849). 21 
furnishing collections to National Museum, 1838-1877, list of-S. F. BAIRD. 
( R. 1877) . . . . . . . . . . . . . . . . . • . . . . . . . . . . . • • . . . • • . . . . • • • • . . . . • • • • • . . . • . . . 323 
ichthyological, in 1884, report on-D. S. JORDAN. (R.1884 11)... ... .. . .. . . 6.48 
in Cenbral America---C. H. BERENDT. (R. 1867) ...• .... .... ..•• .••• .. .. .. . 215 
in Central America, report on-Dr. J. F. BRANSFORD. (R.1882) ....•..•. 535, 540 
H. Mis. 170-45 
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in Greenland-L. KUMLIEN. (R. 1878)................................ ••.. 341 
in mounds in Whiteside and La Salle Counties, Ill.-J. D. MOODY. (R. 
1881) .•••...•..........•••....••................................. 481, 515 
in New Mexico and Arizona-J. STEVENSON. ( R. 1880) . . . . . . . . . . . . . . . . . . . . 442 
in New Y(?rk-E. G.SQUIER.... .... ...•.. ...... ...... ....•• ...... ......... 15 
in Tennessee-E. A.DAYTON. (R.1870) .....................•••...•...... 244 
in upper California in 1860-J. FEILNER. (R.1864) .. . ••• . .. ... . ..••. ..... 188 
Kennicott's-HUDSON'SBAY COMPANY. (1863) .........••.............•.. 187 
of aboriginal remains of Tennessee-J. JONES . . . . . . . . . . . . . . . . . • . . . . . . . . • • . 259 
of the Nile-C. HALE. (R.1865)..... .. . . . .••............. .. ... . ... . ...••. 209 
of western Missouri in 1854-P. R. HOY. (R.1864) .... ...• ...••. .... ....•• 188 
of John Xantus in Mexico-M. ROMERO. (R. 1862).... •. . . . . . . . . . . . . . . . ... 150 
on western coast of North America-W. H. DALL. ( R. 1873) . . . • . . . . . . . . . . . . 275 
reports on-S. F. BAIRD. (R.1851-1866, 1875-1877) .. 51, 57, 75, 77, 91, 107, 109, 
110, 147, 149, 150, 187, 188, 209, 214, 298, 299, 323 
scientific1 in America, in 1852-S. F. BAIRD. (R. 1852) ...•...•...•••...... : 57 
scientific, in Mexico. (R.1864) ...........................•.....•......... 188 
Exploring expedition under Capt. C. Wilkes, duplicate shells collected by the .. 193 
Explosibility of coal oils-Z. ALLEN. (R. 1861)...... . • • • • . . . • . • • . . . . . . . . . • . . . . 149 
Explosiveness of niter-R. HARE . . . . . . .. . . . . ....... •.. . . • .. . . .. . . . . •.. .... .... 17 
Exposition. See French. 
of harmonies in the solar system-S. ALEXANDER ...•••..••...••........... 280 
Expression for anthropological inquiry, queries about-C. DARWIN. (R. 1867) . 215 
External appearance of the sun's disk. (R. 1866) .....••..•.••....•••......... 214 
Extinct-
mammalia and chelonia ofNebraska-J. LEIDY........................... 58 
reptiles-J. LEIDY . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . • . . . . • • . . . . . . . . . . 19-2 
sloth tribe of North America-J. LEIDY ...•....•........••...•••...... ~... 72 
species of American ox-J. LEIDY ................. :....................... 41 
Eye, bibliography of diseases of the-W. W. KEEN .••• ..•• ..•• .••• .. .••. .. .. .. 300 
F. 
Fabrics, textile, prehistoric-W. H. HOLMES. (E. 1881-'82). .••••• •. ..•••• .... 6.'H 
Facts respecting Liberia College-A. CRUMMELL. (R. 1861)..... ...••. .•.• .... 149 
Fahrenheit's scale, tables for con version of centigrade degrees to. (R. 1863).... 187 
Families-
and subfamilies of Carangidre-T. GILL. (P. 1882) ... . . . . ••• . . . . .. • ... .... 518 
of fishes, arrangement of-T. GILL ..........•.....••...•••..•••.....•..... 247 
of mammals, arrangement of-T. GILL . ....... ........•....•.............. 230 
of mollusks, arrangement of-T. GILL ..............••••.......••....•••.. 227 
Family-
centropomidre-T. GILL. (P. 1882) .........•...................•........ 518 
human, systems of consanguinity and affinity of-L. H. MORGAN .. .....•. 138, 218 
Fanning Islands, natural history of-T. H. STREETS.. ......................... 303 
Fal'aday, M., his life and works-A.. A. DE LA RIVE. (R. 1867) .. • . . .. . •. . . . . . 215 
FARLOW, W. G.-
Account of progress in botany-
1881. (R.1881) .........•....•.•...•.•......... ··•••· ···•·· ······ .515, 486 
1882. (R. 1882) ..••...•••••..••...•.••...•.•..........•••••. , •..•. 540, 532 
1883. ( R. 1883) ..•.•....•....••••.. · ••••...••...••••... _ ........... 593, 581 
Alga, of Arctic America...... . • • • • . . . • • • . . . • . . . . . . • . . . • . • . • . . . . • . . . . . . . . . . 342 
Alga) of Kergaelen Island _ .... _ .......••...• _.. . . . . . . . . . . . • . • . . . . • . . . . . . . . 294 
Recent progress in botany, 1879, 1880. (R. 1880) ...•••.........•.•.... .44!, 430 
Report on water from Gulf of Mexico. (P.1881) ..•• ..•• ..•••• ...• .... .... 46i 
CATALOGUE OF PUBLICATIONS. 707 
Farming and gardening, natural history as applied to-J. G. MORRIS. (R. 1855) 77 
Faroe Isles, vegetable colonization of-C. MARTINS. (R. 18j8) . . . ••• . • • ••• . .. • 109 
FARQUHARSON, R. J. Study of skull and long bones from mound in Illinois. 
( R. 187 4) . . • • • • . . • • • . . . • • • • . . • • • . . • • • • . . . . • . . . . . . • • . . • . • . . . . . . . . • • • • 286 
FARRELL, F. M. Ancient remains near Cobden, Ill. (R. 1881) .....•••...•••. 481, 515 
Fauna- · 
and flora within living animals-J. LEIDY . . . . . . . . .. . . . . . . . . . . . . . .. . . . . .•• 44 
littoral marine, of Provincetown, Mass.-R. RATHBUN. (P. 1880).. . . . . . . . . 425 
molluscan, of the Truckee group-C. A. WHITE. (P. 1882) ...• ... . ..•. .... 518 
of middle Europe during the stone age-L. RO'TIMEYER. (R. 1861) ... . .••. 149 
of Nebraska, ancient--J. LEIDY ......................•........• ·•• .... .... 58 
FAVRE, A. Report on transactions of Geneva Society of Physics and Natural 
History, July, 1876, to June, 1877. (R.1877) ..•••• .... ...••. ...• ...• 32;~ 
FAVRE, E. Biographical notice of Louis Agassiz. tR.1878) ...•.• ...•.. ...... 341 
FAXON, WALTER. A list of the Astacidre in the U. S. National Muse-qm. (P. 
1885) .. ~ •.•.••........•.•. __ ......•.. _ ••. , ... _... • • • • • • . . . • • . . . . • • • 650 
Feeling, sense of. (R. 1865).... . . . . . . . • . • . . . . . . . . . . . . . • . . . • • . . . . . . . . . • . • • . . . • 209 
FEILNER, J. Explorations in upper California in 1860. (R. 1864). ..•••• ...•.• 188 
Feldspar1 determination of, in thin sections of rocks-G. W. HAWES. (P. 1881). 467 
Felton, C. C., eulogy on, by T. D. WOOLSEY. (R. 1861) ..••••.....••.....••.• 149, 329 
FELTON, C. C.-
. Notice of Washington Irving. (R. 1859) ........••....••..•.••.....•••••. 110, 329 
Notice of. W.W. Turner. (R. 1859) ....••..........................••.. 110, 329 
Report on Professor Henry and the telegraph. (R. 1857) ...•.......••••• 107, 329 
FE~DLER, A.-
Bota,nical explorations by, in New Mexico and California-A. GRAY. (R. 
1849) .•••••.......••. ·.. . • • . . . . • . . . . . . . . . . . . . . . . . • • . . . . . . . . . . • . . . . • • 21 
Meteorology and ethnology of Colonia Tovar, Venezuela. (R. 1857)... ••• • 107 
Meteorology of Colonia Tovar. (R. 1866).... . . . . . . . . . . . . . . . . . . . . • • . . . • • • . 214 
Temperature of Saint Louis, Missouri. (R. 1860). ..... . . . • . • . . . • . . . . .• . • . . 147 
FERNALD, C.H. CiPcular No. 27, Appendix; Directions for collecting, preserv· 
ing, and transporting tortricids and other small moths. (P. 1884)... 607 
FERNANDEZ, DON LEON. The Guatusa Indians of Costa Rica. (R. 1882)...... 540 
FERREL, W.,theories of,as to relation between differenceofpressure and velocity 
of wind-J. HANN. (R. 1877)· ...••.......••••..••••..•••••..••••• 323, 398 
Fetiches, Zuni.-F. H. CUSHING. (E. 1880-'81) ... . . .•• .. .• . •••••.. •••• .. . • .•. • 542 
Fever-
a study in morbid and normal physiology-H. C. Woon ...•.......•....... 357 
researches on-H. C. Woon. (R. 1878) ............. ·.·. . . . . • . . . . • . . . . . . . . . . 341 
study of the nature and mechanism of. Toner lecture No. rv-H. C. 
WOOD •• _. - •.•.•••• _ ••• - ••••.•• ___ ••••••.••• - ••• - - •••••• - ••••• - • • • • 282 
Fevers, surgical complications and sequels of. Toner lecture No. v-W. W. 
KEEN···- ................ ···--····-·· ...... ··- -··----·····-···-···- 300 
FEWKES, J. WALTER. On a collection of Medusre made by the U. S. Fish Com-
mission steamer Albatross in the Caribbean Sea and Gulf of Mexico 
(with Plate :xx). (P.1885). _____ ···-·· ______ ·---··. ···--· ...•.. ··-· 660 
FIALHO, A. Biographical sketch of Dom Pedro II. (R. 1876) ..... .•.. __ • _ •.. _. 299 
Field Sparrow (spizella wo1·theni), new species from New Mexico-R. RIDGWAY. 
( P. 1884) .. __ ... _ ... __ .... _ .. __ ....••.. _. _ .. ____ ...... _ .•. ____ ·. • • • • . 607 
FIG:ANIERRE, M. Account of remarkable accumulation of bats. (R. 1863).... •• 187 
Figure of the earth-ST. M. MERINO. (R. 1863)---- ··-·-· ____ ...••. ··-·-· ····-· i87 
Figures-
of equilibrium of a liquid mass withdrawn from the action of gravity. &~ 
Plateau. 
708 CATALOGUE OF PUBLICATIONS. 
Figures-Continued. 
of fishes, identification of, in Catesby's Natural History of Carolina, Florida, 
and the Bahama Islands-D. S. JORDAN. (P.1884) .................. 607 
series of, for labels . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . • • . • . . . . . . . . . . . . . . . . . . 164 
Filices ofKerguelen Island-A. GRAY ........ ··---~ ........................... 294 
Finances of the Institution, 1846-1Si7.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 329 
FrxcH, FLADGATE, and CLARKE. Residuary legacy of Smithson. (R.1861) .. 149, 328 
FrncK, H. Antiquities in the State of Vera Cruz, Mexico. ( R. 18i0).... . . . . . . 244 
Fire-
at Smithsonian, January, 1865, report of Committee of Regents relativeto-
R. WALLACH; J. HENRY. (R.1864) .........•••.................... 188 
Indian mode of obtaining-G. CROOK. (R. 1871).............. .. . •. . . . . .. . 249 
Fire-alarm telegraph, American, lecture on-W. F. CHANNING. (R. 18fi4) . ...•. 75 
Fire ball, meteoric, orbit and phenomena of-J. H. COFFIN ...•................ 221 
Fire-proofing buildings, architecture in relation to-D. B. REID. -(R. 1856). .... 91 
FISCHER, F. Scientific labors of Edward Lartet. (R.187~) ..... .. . ... .. .. ... 271 
FISHER, WILLIAM J. Catalogue of a collection of ethnological specimens ob-
tained from the Ugashagmut tribe, Ugashak River, Bristol Bay, 
Alaska. (P.1883) .........................•••...................... 548 
Fish Commission-
account of work of-S. F. BAIRD. (R. 1880)... ............ •.. . . . . .. . . . . . . . 42 
catalogue of exhibit of, at Centennial, 1876-G. B. GOODE .....••........... 326 
directory of officers and employes of ... _ ..... _ •..•••... _ •.... _.. . . . . . . . . . . 466 
dredgings, new or little known, decapod crlJ_stacea from-S. I. SMITH. (P. 
1884) ............... __ ............................... _... . . . . . . . . . . 607 
dredging of Brachyura and Anomura, preliminary report on-S. I. S:\1ITH. 
(P. 1883) .........•.•.....................................•.. ···· ·· 
dredgings, penreidre from-S. I. SMITH. (P. 1885) .•..•.. ................... 
exhibit by, at Berlin Fisheries Exhibition-G. B. GOODE ................. - --
experiments on animal beat in fishes, made in connection with-J. H. KID-
DER. (P. 1879) .................................••......... - -- · - -- · · 
first decade of-G. B. GOODE. (R. 1880) .........•..................... -- · · 
list of marine invertebrata from New England coast distributed by-A. E. 
VERRILL; R. RATHBUN. (P. 1879) ...........•.•.............. -.. -. · 
mollusca collected by-A. E. VERRILL. (P. 1880) ..................... - . - · · 
new species of Physiculus ful vus and Lotella maxillaris collected by, descrip-
tion of-T. H. BEAN. (P. 1884) ............••....• -•...... - . - - . · - - · · · 
notice of crustacea dredged by, off south coast of New England-'S. I. SMITH. 
(P. 1880) .............•.. ...... ·-···· .............................. . 
Fish-
analysis of water destructive to, in Gulf of Mexico-F. M. ENDLICH. (P. 
1881) .............•................. -.....•..... - .... - - · · · - · · · · · · · · 
candle, of northwest coast-J. G. SWAN. (P. 1880) .---·· ..••.............. 
dates of :first appearance of-F. B. HOUGH ........................... -···-· 
description of new species of (.Apogon pandionis)-G. B. GOODE; T. H. BEA.:·. 
(P. 1881) .......•...•................................. ....... ..•... -
destruction of, by poisonous water in Gulf Qf Me:x:ico-J. Y. PORTER. (P. 
1881) .......•........ ···- ··--·· ······ ······ ........ ······ ······ ... . 
destruction of/ by polluted waters in Gulf of Mexico-W. C. W. GLAZIER. 
(P.1881) ...........•.................•...........•............. ···· 
directions for collecting and preserving-T. H. BEAN ............. - . -- · - - - · · 
fresh, circular on shi pping-S. F. BAIRD ........•................• · -· · · · · - · 
from deep-sea fauna of western Atlantic, description of new species of (Alepo-
cephalus Bairdii)-G. B. GOODE; T. H. BEAN. (P. 1879). : ..• ··•· ··•· 
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mortality of, in Gulf of :M:exico-E. INGERSOLL. (P. 1881) .. . . . . . . . . . . . ... 467 
mortality of, in Gulf of Mexico-M. A. 1IOORE. (P. 1881) ... . . . . . . . .. . . ... 467 
new, from Alaska, with notes on genus Anarrhiohas-T. H. BEAN. (P. 1879) 333 
new ( Lopholatilus oharnceleontioeps), from south -of New England-:-G. B. 
GOODE; T. H. BEAN. (P. 1879) _. .. .. . . . .. . ... . . . . . ... . . .. . . . . . .•.. 333 
new gobioid ( Othonops eos), from San Diego, Cal.-R. S:i.\HTH. (P. 1881) ... . 467 
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meteorite in-A. WOODWORTH. (R.1867) ...........•.•• · •...•............. 215 
meteorite in, discovery of-W. M. PIERSON. (R. 1873) _... . . . . . . . • . . . . • . . . . 275 
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GILBERT. (P.1881) ..........•..... ···••· -····· ·-···· ....•. -····· ·- 467 
scientific expedition to, report addressed to Emperor of France by Minister 
of.Public Instruction. (R. 1864) ...... _ ........•••...•••...•.. _..... 188 
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Isle Royale, Lake Superior, antiquities of-A. C. DAVIR. (R. 1874) - .... -· -· 286 
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Miscellanea, Museum, labels, ete.-S. F. B.AlRD ···-·· .............•.......... 164 
Miscellaneous-
eollections, Smithsonian. Catalogue and index of .........•... ..-.......... 478 
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:tntiquities in-I. DILLE. (R. 1862) . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 150 
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bats of North America-H. ALLEN .............••••...•.•....••............ 165 
cottoids of North America-C. GIRARD. ......... . . . . . . . • .. . . . . . . . . . . . . ... . 30 
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Hitchcock, R., section of textiles and foods...... . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . 33 
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Journal of proceedings ·of. tho Board of Hcgcuts ........... _.. . . .. . . . . . . . . . . . . xi 
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